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S I G N A T U R E

I have reviewed the Inorganic and Radi
data package (when applicable). The
"242-A Evaporator Feed Characterizati
WHC-SOW-91-0002. This data is an ac
generayed for the requested laboratory an

Tillman
242-A Evaporator Ptoject Manager

ochemistry results reported in this
results meet the requirements of

on Project - Statement of Work' -
curate representation of the data
alyses performed.

Date

I have reviewed the compiled report and certify that this data package
meets the document standards of the RCRA Data Packaging Procedure
LO-150-151. This data package is complete and contains the data generated
from the requested laboratory analysis performed on this sample.

L.1. Webb
Records Management Specialist
Data Coordinator

Date '

I have reviewed this report and certify that this data package meets the
requirements of "Quality Assurance Project Plan for the Chemical Analysis
of Highly Radioactive Samples in Support of Environmental Activities on
the Hanford Site" - WHC-SD-CP-QAPP-002, unless superseded by the Statement of
Work or Waste Characterization Plan. This data package is a complete and
accurate representation of the data generated from the requested laboratory
analyses performed on this sample based on the QA Review Process.

L. P. Markel
Laboratory Q.A. Officer

Date

The data contained in this hardcopy data package
authorized for release by the Laboratory Manager or
verified by the following signature.

r AfBell
Manager
Processing and Analytical Laboratories

has been
Manager's

approved and
designee as

Date

P A G E
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Wetingtiouse
Hanford Company

PC. Box 1970 Richland, WA 99352

242-EVAPORATOR FEED CHARACTERIZATION

INORGANIC CASE NARRATIVE

Introduction

The analysis of samples in support of the 242-A Evaporator Feed
Characterization Project for Fiscal Year 1991, was performed by
the 222-S Laboratory during the last quarter of 1991 and completed
during the first quarter of 1992. Samples received and analyzed
for the inorganic and conventional parameters were performed using
methods specified in the Statement of Work (SOW), WHC-SOW-91-0002
Westinghouse Hanford Company, 242-A Evaporator Feed
Characterization Project Fiscal Year 1991, September 1991.

Samples submitted to the laboratory were identified as:

1. TK-102-AW (referred to as 102AW in the remainder of this report) the
feed tank prior to the evaporator.

2. TK-106-AW (referred to as 106AW in the remainder of this report) one of
the candidate feed tanks into 102AW.

3. TK-103-AP (referred to as 103AP in the remainder of this report) the
other candidate feed tank into 102AW.

The inorganic constituents requested for analysis on the three tanks were
divided into the following categories; metals by Inductively Coupled Plasma
(ICP), metals by Atomic Absorption Spectroscopy (AAS), and conventional
parameters by specified methods. The results were obtained using approved
methods as specified in Table I of the SOW. Quality analyses, including
number and frequency, were performed in accordance to guidance found in Table
2 of the SOW. The parameters analyzed for from the three tanks are:

Metals by ICP

Silver Ag
Aluminum Al
Barium Ba
Cadmium Cd
Chromium Cr
Iron Fe
Magnesium Mg
Manganese Mn
Sodium Na
Lead Pb
Zinc Zn

I of 2
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Metals (AAS)

Arsenic
Selenium
Mercury

As
Se
Hg

Conventionals (1C)

Fluoride
Chloride
Nitrite
Nitrate
Phosphate
Sulfate

F
Cl
N02
N03
P04
S04

Conventional (Specified Methods)

Total Organic Carbon
Total Inorganic Carbon
Cyanide
Hydroxide
Ph
Specific Gravity
Differential Scanning Calorimetry

The analysis of the samples for Cyanide,
(TIC), Specific Gravity, and Differential
performed using methods traceable to ASTH
determined based on EPA SW-846 methods or
procedures.

TOC
TIC
CN
OH

SpG
USC

Total Ammonia, Total Inorganic Carbon
Scanning Calorimetry (DSC) were

I or EPA. All other analytes were
current approved WHC golden rod

The Quality Objectives and requirements for this work effort were set to
achieve the highest quality data. Factors relevant to sample matrix and the
applicability of the methods to these complex matrices of samples from the
evaporator candidate and feed tanks may have lead to biased results for some
analytes of concern. The Quality Objectives were:

1. Matrix Spike and Matrix Spike Duplicate per batch or for no more than 20
samples which ever is less. The calculated Percent Recovery for these
analyses to be within 75 to 125% and the Relative Percent Difference
(RPD) must not exceed ± 20%.

2. One sample in twenty was to be analyzed in duplicate where specified.
The duplicate results must agree with an RPD of ± 20%.

3. A blank must be run for each batch or for every 20 samples.

J3. H. Tillman, Manager
Inorganic Chemistry PAL

r/f Z

2 of 2 5.1
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242-EVAPORATOR FEED CHARACTERIZATION

INORGANICS CASE NARRATIVE

Problems encountered:

Samples from the two candidate and one feed tank into the evaporator
were received into the 222-S laboratory during the laboratory's transition
period from process to environmental analysis. This transition period
signaled a change in the analytical protocols required to meet different, and
in some cases, more stringent conditions. Most of the problems encountered
during this work effort can be attributed to the response of the laboratory to
these changing requirements. Nevertheless, the data generated for these
samples was obtained using the best available laboratory practice at the time
of sample analysis. The following problems were observed to have occurred
throughout the samples submitted from tanks 102AW, 103AP, and 106AW:

(1) In a few cases, the analytical data cards are not corrected with one line,
an initial and a date. Also, due to insufficient training, the chemists
signed the analytical data card in the incorrect location. Though the
analytical data cards were signed by the cognizant chemists, they were often
signed in the inappropriate location on the card. This indicated the need for
appropriate training to address this problem. This training effort has begun.

The Extension "1621" on the data cards represent an old extension which
specifically denotes "TOC" analysis.

(2) Instrument Detection Limits (IDL). Detection limits for the parameters
determined were obtained using the method prescribed by the US EPA. The
instrument detection limits for the metals determined by Inductively Coupled
Plasma (ICP), Atomic Absorption (AA), Ion Chromatograph (IC) and classical
methods are obtained from an aqueous matrix. The instrument detection limits
for the analytes on actual evaporator feed or candidate tanks would probably
be higher due to matrix efforts. The standards used to prepare the solutions
for the detection limit determinations were obtained from bonifide and
reliable sources. The procedure basically requires the analysis of seven
replicates of the analyte at a concentration two times the noise level for the
instrument. Following this protocol, the instrument detection limits were met
or exceeded when compared to the IDC's in the Request for Special Analyses
(RSA). Typical instrument detection limits obtained during this work effort
are listed below:

1 of 2
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Hanford Ooeiation and fngineerng contractor lorthbe US Deparlrent of Energy
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Anal vte Detection Limit (ppm)

Required Actual

Arsenic (As) 5 .005
Cyanide (CN) .10 .010
Mercury (rg) .20 .002
Ammonia (NH4) 500 .100
Hydroxide (OH-) 1700 17.000
Selenium (Se) 1 .005
Total Inorganic Carbon (TIC) 5000 5.000
Total Organic Carbon (TOC) 500 5.500
Fluoride (F) 6000 .090
Nitrate (N03) 5000 .240
Chloride (Cl) 4000 .040
Nitrite (N02) 5000 .180
Phosphate (P04) 10000 .130
Sulfate (S04) 10000 .130

Aluminum (Al) 50 .075
Barium (Ba) 2 .003
Cadmium (Cd) 1 .004
Chromium (Cr) 5 .004
Iron (Fe) 10 .007
Lead (Pb) 5 .030
Magnesium (Mg) 1 .0001
Manganese (Mn) 2 .001
Silver (Ag) 5 .018
Sodium (Na) 60 .048
Zinc (Zn) 2 .002

Detection limits for the analytes required in the Statement of Work are
listed for each set of samples. These instrument detection limits vary
according to the analyte and instrument and were generated in accordance with
the Request for Special Analysis (RSA), the internal memo, "Recommendations
for Tank Farm Waste Analysis" by T. D. Blankenship, dated November 26, 1990,
and references the document, "Detection Limit Package, Appendix B" for the
241-U-110 Single Shell Tank Waste Characterization data package, dated August
9, 1991. The detection limit study performed for Core 5 followed recommended
EPA protocol.

J. H. Tillman, anager
Inorganic Che stry PAL

2 of 2
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Detection Limits of Radionuclides

below are the detection limits for indicated radionuclides for sample

Radionuclide

Co-60
Cs-134
Cs-137
Ce-144
Eu-154
Eu-155
Nb-94
Ra-226*
Ru-106
Sn-113

DL uCi/L

1.3x10*'
9.0x10*
1.4x10 1

7.8x10'
2.6x10'
2.5x10 1
9.0x10 0

1.5x10'
1.4x10+2
1.0x10+

*Based on the gamma peak of daughter Bi-204

These limits are based on the background spectrum of the Ge detector which was
used for counting of the above mentioned sample. The data reduction of the
background gamma spectrum was done under the same parameters (sample size,
sample geometry, and counting time) as used for the sample. Note that the
limits will change in the sample depending on the presence of other
radionuclides, their gamma-ray energies, intensities, and their levels of
activity.

56,31
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242-EVAPORATOR FEED CHARACTERIZATION

INORGANICS CASE NARRATIVE

TANK: 103AP

Problems encountered:

A Non-Conformance Report (NCR) was generated for three samples from Tank
103AP. The samples involved were 3AP891-1, 3AP891-2 and 3AP891-3. Sample
3AP891-1 and 3AP891-2 were received into the laboratory with the custody seal
improperly attached. The client reviewed these sample containers and granted
permission to proceed with the analysis for 3AP891-1 and 3AP891-2 because the
custody seals were over the locking pin, indicating sample integrity was
preserved. Sample 3AP891-3 was resampled and replaced by Sample 3AP1191-1.
This sample was analyzed for the parameters stated. Please reference NCR
#806110, dated September 19, 1991. In addition, the custody seal for Sample
3AP891-1 (R933) was not on properly. This sample was approved for analysis
after consideration and review by the client.

3AP891-9 (R944)

The indication "Complete" in the column for the blank values for Ammonia
and Hydroxide denotes that no Ammonia or Hydroxide was found in the blank
solutions.

The percent deviation for aluminum, sodium,
limits of ± 125%.

Analyte

and silver were outside the

Percent Deviation

Initial

Aluminum
Sodium
Silver

John Tillman, Manager
Inorganic Chemistry P

148.8
37.2

Final

133
180

; 7Y/ ?'~

5.4

Hanford Operations and Engineerng Contractor for the US Deoarnment of Energy
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Westinghouse
Hanford Company

Office of Sample Management
3-3869 MO-346/200W T6-08
November 26, 1990
RECOMMENDATIONS FOR TANK FARM WASTE ANALYSES

T. D. Blankenship R1-62

cc: J. 0. BriggsYift T6-14
J. A. Eacker RI-51
D. L. Halgren RI-51
J. H. Kessner) T6-08
E. J. Kosiancic SO-61
C. R. Stroup T6-07
RLW File/LB

16500-90-090

Reference: Internal Memo, T. D. Blankenship to
Waste Analysis Requirements," dated

E. J. Kosiancic, "Tank
September 10, 1990.

The referenced Internal Memo requests information regarding laboratory
analytical capacity for a variety of analytes to support Tank Farm and
Evaporator operations. Specific comments and suggestions for each have been
prepared along with information on suggested minimum quantitation limits
(MQLs) for the needed analyses and recommended reporting formats. With the
exception of Nb94 , all requested analyses are currently performed on-site.
Laboratory capacity exists to support these programs if sufficient
prescheduling of activities is done to coordinate with times of high sample
throughput in the laboratory (e.g., single shell tank sampling).

The discussions that follow are based on the assumption that the laboratory
will be performing "standard" regulatory type analysis. Analysis.MQLs are
based on proven laboratory experience, turnaround times are based on
requirements in the Tri-Party agreement, and reporting/validation formats
based on WHC-CM-5-3, Section 2.0, "Data Validation for RCRA Analyses." This
information is summarized in the following attached tables:

Ta
Ta
Ta

Ta
Ta
Ta

If speci
program,
(WAP) or

ble I MQLs for Inorganic Analysis
ble 2 MQLs for Radionuclide Analysis
ble 3 MQLs for Organic Analysis (these are CLP requirements

but will form the basis for all organic analysis)
ble 4 Sample Turnaround Times
ble 5 Result Reporting/Validation
ble 6 Validation Criteria - Generic Data Quality Objectives

(DQOs)

fic needs different from this standard are required for a given
these needs must be defined in the program's Waste Analysis Plan
equivalent documentation and negotiated with the laboratory to assure

01 13 (1

From:
Phone:
Date:
Subject:

To:

Internal
Memo

Farm

.5
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compliance. While it is expected that in most cases specific needs will be
more stringent, if less stringent requirements are appropriate, these should
also be defined in the WAP. This could significantly reduce analytical costs
and turnaround times.

Charagterization of Waste Streams Discharged to Double Shell Tanks TDSTsi:

These streams are from ongoing operations of the site and will need analysis
for two requirements; verification of compliance to tank farm storage
specifications (processing parameters), and determination of composition for
regulatory based designation of the waste (hazardous waste designation).
Processing parameter based analysis will be equivalent to current practice and
should be predefined using laboratory "routine set" analysis. The analysis
will be performed under the quality assurance requirements of NQA-1 with
typical result turnarounds of 1 to 5 days. Results will be available via the
laboratory reporting system (LCCS).

Analysis of the samples to meet the needs for hazardous waste designation will
require more stringent quality assurance than for processing parameters.
Those components that fall under both needs will likely be required to be
analyzed by both protocols. Unfortunately, analysis turnaround times for
designation will likely exceed needs for normal processing parameters. If
processing parameter analysis results show a component to significantly exceed
a hazardous waste designation limit (e.g., a sample is sufficiently caustic to
qualify as a extremely hazardous waste based on corrosiveness) reanalysis of
the sample under the more stringent protocols would not be necessary. In no
case will analysis performed to processing parameter protocols be suitable for
designation as an intermediate level or as nonhazardous waste.

a' DST Characterization Analysis:

All of these analyses will be required to be performed to hazardous waste
designation protocols. Currently, no analytical capacity exists to perform
Nb9 analysis. This long lived (2x104 y) beta emitter is not expected to be
present in significant quantities and will require development efforts to
analyze for. Addition of total beta (TU) analysis to the analysis request
should allow for screening for significant levels of unaccounted for beta
activity and assessment of the needs for additional specific beta emitting
radionuclide component quantification.

Analysis for Pu238 at the 222-&Laboratory is complicated by the presence of
this isotope in the spike (Pu ) added to the analysis to allow correction
for overall yield in the proceduro, Forjt .expected samples, Pu 'a activity
will be only a small fraction of the Pu3  activity and may be approxim4eLd
using isotopic ratios based on historical irradiated uranium processing.
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Samples having greater than normal Puz (e.g., associated with previous
irradiated thorium processing) %ctivity will be detectable using the current
procedures. In these cases, Pu2  activity can be quantified either using a
special analysis or through determination of isotopic ratios based on mass
spectral analysis.

Analysis of Samples for the 242-A Evaporator:

All analyses identified in the Internal Memo appear to be for hazardous waste
designation needs. It should be noted that analysis of the vent stack will
require the installation of specialized gas sampling equipment.

General Comments:

Analysis of two major hazardous waste designation groups were not requested
for any of the streams; semivolattle organics and Toxicity Characteristic
Leaching Procedure (TCLP). If these analyses have not been assessed for
inclusion in the requested analysis, it is recommended that they are reviewed
for inclusion.

The current schedule for implementation of organic analysis capacity at 222-S
Laboratory is for early in 1991, most probably after March 1, 1991. Until
capacity becomes available at 222-S Laboratory, organic analyses (VOA and TOX)
will be performed by the Pacific Northwest Laboratories (PNL). This will
require transhipping of samples sent to 2Z2-S Laboratory, but should not
seriously affect result turnaround or quality.

0' Estimated cost information for the requested analyses is shown in'Table 7.
These costs are based on analysis of organic components at PNL. When organic
capability is available at 222-S Laboratory, costs will be reduced slightly.
Addition of semivolatile organic analysis to the lists would increase costs
$2000 per analysis. Addition of TCLP to the list would increase analysis
costs $1500 for those samples containing greater than 1% solids. For liquid
only samples, no additional preparation is required for TCLP and the analytes
of concern are already included in the analysis requests.

.5,76hoq3
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16500-90-090

If you need any
on 3-3869.

additional information or have any questions, please call me

R. L. Weiss, Principal Scientist
Office of Sample Management

jmd

Attachments - 7

CONCURRENCE:

C. R. Stroup, Manager
Analytical Lboratori es

J. V riggs, Manager
22Y Analytical Laborat Complex

Date ? asc

Date /

~ 5,8
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TABLE 1
RECOMMENDED ANALYSIS MINIMUM QUANTITATION LEVELS

for' TANK FARM WASTE ANALYSES

High Salt Low Salt
Liquid or Liquid
Solid/Slurry

Analyte High Salt Low Salt
Liquid or Liquid
Solid/Slurry

Analyzed by Inductively Coupled Plasma Spectroscopy (ICP)

50
2
20
0.2
5
20
10
30
0.1
5
250
50
200
100
60
60
20
30
1500
80

0.5
0.02
0.05
0.002
0.05
0.2
0.01
0.3
0.001
0.05
2.5
0.5
2
0.5
0.6
0.6
0.2
0.06
15
0.1

As
Bi
Cd
Ce
Co
Eu
La
Li
Mn
Mo
Ni
K
Se
Ag
Sr
Ta
Sn
W
Zn

20
100
2
100
20
2
20
3
2
5
20
250
100
30
2
50
2
200
2

Analyzed by Specific Atomic Absorption Techniques

As
Se

5
5

0.05
0.05

Hg 3

Anion Analysis by DIONEX

F
NO3
Po4

6000
20000
10000

10
10
10

Cl
NOZ
So4

4000
20000
10000

Specific Analysis

5000
0.1
100
0.2

50
0.01
1
0.002

TOC(carbon) 5000
NH4 5000
TOX(chlorine)100
DSC *

50
so
10

*

Values for solids are as ug/g
Values for liquids are as ug/ml
DSC will be used to screen for the presence of exothermic reactions.
Specific quantitation limits are not required for this screening

5.53

Analyte

0.2
0.5
0.02
1
0.2
0.02
0.2
0.03
0.02
0.05
0.2
2.5
1
0.3
0.02
0.5
0.02
0.5
0.02

0.03

C0 3CN
U
OH

5
10
10
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TABLE 2
RECOMMENDED ANALYSIS MINIMUM QUANTITATION LEVELS

for TANK FARM WASTE ANALYSES

Solid/Slrry

Alpha Total 100
Beta Total 350

High Salt
Liauid

1
3.5

Low Salt
Licuid

0.01
0.035

Radionuclides Analyzed by Gamma Energy Analysis

4
5
50

4
5
50

0.04
0.05
0.5

Radionuclides Analyzed by Separation with Beta Counting

75
50
*
50
150
250
900

1.5
0.5
*

0.5
1.5
2.5
9

1.5
0.25
*

0.25
0.015
0.025
0.09

Radionuclides Analyzed by Separation with Alpha Counting/Alpha Energy Analysis

Pu 238

Pu"N 23/4

Am241
Cm 24'

200'
50
100
100

21
0.5

1

Values for solids are as pCi/g
Values for liquids are as pCi/ml

* No current analysis capacity for Nb9'
Potential interferrence on Pufl8 analysis from contamination in Pu236 spike
added to the analysis

Anal yte

c 060
Cs, 37

RuRh'6

H3

C 1
Nb9'
Se 9
Sr 90

Tc"
S19

0.02'
0.005
0.01
0.01
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Page 1 of 4
TABLE 3
AD CONTRACT REQUIRED QUANTITATION LIMITS (CRQL)

CAS Numiber

Ounntt'iton LlmLts
Wntczr 5.fl On Coumn
ur/L uv/Yr (nr, )

98.
99.

100.
101.
102.

103.
104.
105.
106.
107.

108.
109.
110.
111.
112.

113.
114.
115.
116.
117.

11fl.
119.
120.
121.
122.

123.
124.
125.

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
Heptachlor

AldrLn
Heptachlor epoxide
Endosulfan I
DieldrLn
4,4'-DDE

Endrin
Endosulfan II
4,4'-DDD
Endosulfan sulfate
4,4'-DOT

Methoxychlor
Endrin ketone
Endrin aldehyde
alpha-Chlordane
gamma-Chlordane

Toxaphene
Aroc[or-1016
Aroclor-1221
Aroclor-1232
Aroclar-1242

Aroclor-1248
Aroclor-1254
Aroclor-1260

* Quantitation limits listed for soil/sediment are based on wet weight. The
quancLtatton limits calculated by the laboratory for soLl/sediment.
calculated an dry weight basis as required by the contract, will be higher.

There is no differentiation between the preparation of low and medium soil
samples in this method for the analysis of Pesticides/Aroclors.

5.110

319.04-6
319-85-7
319-86.8

58-89-9
76-44-8

309-00.2
1024-57-3

959-98-0
60-57-1
72-55-9

72-20-8
33213-65-9

72-54-8
1031-07-8

50-29-3

72-43-5
53494-70-5
7421-36-3

5103-71-9
5103-74-2

8001-35-2
12674-11-2
11104-28-2
11141-16-5
53469-21-9

12672-29-6
11097-69-1
11096-82-5

0.05
0.05
0.05
0.05
0.05

0.05
0.05
0.05
0.10
0.10

0.10
0.10
0.10
0.10
0.10

0.50
0.10
0.10
0.05
0.05

5.0
1.0
1.0
2.0
1.0

1.0
1.0
1.0

1.7
1.7
1.7
1.7
1.7

1.7
1.7
1.7
3.3
3.3

3.3
3.3
3.3
3.3
3.3

17.0
3.3
3.)
1.7
1.7

170.0
33.0
33.0
67.0
33.0

33.0
33.0
33.0

5
5
S
S
S

S
S
5
10
10

10
10
10
10
10

50
10
10
5
5

500
100
100
200
100

100
100
100
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Pimvolr i es CAS Numbpr

Law Med.
WAter L.e.A LL
Lg/t I f I Iu t J U

16500-90-090
Attachment 3

Page 2 Of 4

On

69. fibenzoauran
70. ?.4-DLnLtrotoluene
71. Diethylphchalate
72. 4-Chlorophenyl-phenyl

ether
73. Fluorene

4-Nitroantline
4.6-Dinitro-2-methylphenol
N-nicrosodiphenylamine
4-Iromophenyl-phenylether
Hexachlorobenzene

Pentachlorophenol
Phenanthrene
Anthracene
Carbazole
DL-n-butylphthalate

Fluoranthene
Pyrene
Bucylbenzylphthalate
3,3'-Dichlorobenzidine
Benzo(a)anthracene

Chrysene
bis(2-Ethylhexyl)phthalate
DL-n-octylphchalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene

Renzo(a)pyrene
Indeno(1,2.3-cd)pyrene
Oibenz(a,h)anthracene
8enzo(g,h,L)perylene

132-64-9
121-14-2
84-66-2

7005-72-3
86-73-7

100-01.6
534-52.1

86-30-6
10l-55-3
118-74-1

87-06.5
85-01-8

120-12.7
86-74-8
84-74-2

206-44-0
129-00-0

85-68-7
91-94-1
56-55-3

218-01-9
117-81-7
117-84-0
205-99-2
207.08-9

50-32-8
193-39-5

53-70-3
191-24-2

10
10
10

10
10

50
50
10
10
10

50
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10

330 0000
330 10000
330 10000

(20)
(20)
(20)

330 10000 (20)
330 10000 (20)

1700
1700

330
330
330

1700
330
330
330
330

330
330
330
330
330

330
330
330
330
330

330
330
330
330

50000
50000
10000
10000
10000

50000
10000
10000
10000
10000

10000
10000
10000
10000
10000

10000
10000
10000
10000
10000

10000 ,
10000
10000
10000

(100)
(L00)

(20)
(20)
(20)

(100)
(20)
(20)
(20)
(20)

(20)
(20)
(20)
(20)
(20)

(20)
(20)
(20)
(20)
(20)

(20)
(20)
(20)
(20)

* quantLtation limits listed for sol/sediment are based on wat weight. The
quantitatLon limits caltulated by the laboratory for soil/sedLment,
calculated on dry weight basis as required by the contract, will be higher.

-5,012

I I

74.
75.
76.
77.
78.

79.,
80.
01.
82.
83.

84.
85.
86.
87.
88.

89.
90.
91.
92.
93.

94.
95.
96.
97.
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TABLE 3 (cont)

16500-90- 090
ALtachment 3
Page 3 of 4

TARGET COMPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTITATION LIMITS (CRQL)

OuanttttLon LLritts*
Low Med.

Sen ivolatle ! CAS Number
uR/ t .tKr un/u C(lumn
ur/L u I./Kr up/Kiz Inr.

Phenol
bLs(2-Chloroethyl) ether
2-Chlorophanol
1,3-Dichlorobenzene
1,4-Dichlorobenzene

1,2-Dtchlorobenzene
2-Methylphenol
2,2'-oxybis
(k-Chloropropane)M*

4-Methylphenol
N-NLtroso-di-n-
dipropylamine

Hexachloroethane
Nitrobenzene
Isophoron.
2-Nitrophenol
2.4-Dimethylphenol

49. bis(2-Chloroethoxy)
methane

50 2,4-DLchloropheno.
51. 1,2,4-Trichlorobenzene
52. Naphthalene
53. 4-Chloroaniline

Hexachlorobutadiene
4-Chloro-3-methylphenol
2-He thylnaphth1ane
Hexachlorocyclopentadiene
2,4.6-Trichlorophenol

2.4,5.Trichlorophenol
2-Chloronaphthalene
2-NKtroantiine
Dimethylphthalate
Acenaphthylene

2,6-DLnitrotoluene
3-Nitroaniline
Acenaphthne
2,4-Dinitrophenol
4-Ntcrophenot

10
10
10
10
10

10
10

34.
35.
36.
37.
38.

39.
40.
41.

42.
43.

44.
45.
46.
47.
48.

330
330
330
330
330

10000
10000
10000
10000
10000

(20)
(20)
(20)
(20)
(20)

330 10000 (20)
330 10000 (20)

10 330 10000
10 330 10000

10 330 10000

10
10
10
10
10

108-95.2
111-44-4

95-57-8
541-73-1
106-46-7

95.50-1
95-48-7

108-60-1
106-44-5

621-64-7

67-72-1
98-95-3
78-59-1
88-75-5

105-67-9

111-91-1
120-83-2
120-82.1
91-20-3

106-47-8

87-68-3
59-50-7
91-57-6
77-47-4
88-06-2

95-95-4
91-58-7
S11-74-4

13k-U1-3
208-96-5

606-20.2
99-09-2
83 -32'-9
51-28-5

100-02-7

330
330
330
330
330

330
330
330

330

310
330
330
330
330

1700
330

1700
330
330

330
1700

330
1700
1700

10000
10000
10000
10000
10000

10000
10000
10000'
10000
10000

10000
10000
10000
10000
10000

50000
10000
50000
10000
10000

10000
50000
10000
50000
50000

(20)
(20)-

(20)

(20)
(20)
(20)
(20)
(20)

(20)
(20)
(20)
(20)
(20)

(20)'
(20)
(20)
(20)
(20)

(100)
(20)

(100)
(20)
(20)

(20)
(100)

(20)
(100)
(100)

a Previously known by the name bis(2-Chlaroisopropyl) ether

C.-

-5,12
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10
10
10
10
10

10
10
10
10
10

50
10,
50
10
10

10
50
10
50
50

54.
55.
56.
57.
58.

59.
60.
61.
62.
63.

64.
65.
66.
67.
68.
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TABLE 3 (cant)

16500-90- 090
Attachment 3

Page 4 of

TARCET COMPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTITATION LIMITS (CRQL)

OunntLr.atton LlMttst
Low Med.

Hqrkn Niqbwr

U.,tc jgJJ,
On

$a±1 (1 2 n
III, K r' INs'I

ChLoromethane
Bromomethane
VLnyl Chloride
Chloroe thane
Kathylene Chloride

Acetone
Carbon Disulfide
1,l-Olchloroethene
1.1-Dichlorosthane
1,2-Dtchloroethene (total)

1.
2.
3.
4.

5.

6.
7.

9.
10'.

11.
12.
13.
14.
15.

16.
17.
is.
19.
20.

21.
22.
23.
24.
25.

26. 2-Hexanone
27. Tetrachloroethene
28. Toluene
29. 1,1,2,2-Tetrachlorouthane
30. Chlorobanzne ,

31. Ethyl Benzene
32. Styrene
33. Xylenes (Total)

74-87-3
74-83-9
75.01-4
75-00-3
75-09-2

67-64-1
75-15-0
75-35-4
75-34-3
540-59-0

67-66-3
107-06-2

78-93-3
71-55-6
56-23-5

75-27-4
78-87.5

10061-01-5
79-01-6

124-48-1

79-00-5
71-43-2

10061-02-6
75-25-2

108-10-1

591-78-6
127-18-4
108-88-3
79-34-5

108-90-7

100-41-4
100-42.5

1330-20-7

* Quantitatlon limits listed for soll/sediment are based on wet weight. The
quantitatton limits calculated by the laboratory for soil/sediment,
calcuLated on dry weight basis as required by the contract, will be higher.

-- .4
Is -t;3-1
-5,14

1 f

Chloroform
1.2-Dtchloroethane
2-Butanone
1.1.1-TrLchloroethane
Carbon Tetrachloride

Bromodichloromethan.
1,2-DIchloropropane
cs-i.3-Dichloropropene
TrIchloroethene
Dibromochlocromethans

1,1.2-Trichloroethane
fenzene
trans-1,3-Dichloropropene
Bromoform
4-Hethyl-2-pentanone

10
10
10
10
10

10
to
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10

1200
1200
1200
1200
1200

1200
1200
1200
1200
1200

1200
1200
1200
1200
1200

1200
1200
1200
1200
1200

1200
1200
1200
1200
1200

1200
1200
1200
1200
1200

1200
1200
1200

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)

t"
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Addendum 13 Rev 0 Attachment 4
Page 1 of 1

TABLE 4
SAMPLE RESULT TURNAROUND TIMES

Laboratory analysis and quality assurance documentation, excluding validation,
shall be limited to the following schedule:

Transuranic and hot cell analyses - 100 days annual average, but not to
exceed 140 days

Low-level and mixed waste (up to 100 mr/hr) analyses - 75 days annual
average, but not to exceed 90 days

Nonradioactive waste analyses - 50 days

Validated data packages will be issued within 21 days of receipt of the
results by the Office of Sample Management.

-. 5,15
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WHC-SD-WM-DP-025 Page 1 of I
Addendum 13 Rev 0

TABLE 5
RESULT REPORTING/VALIDATION

The RCRA validation documentation package consists of the Office of Sample
Management Data Validation cover sheet (different sheets for Level A, B, or C
validation), supplemental Quality Control (QC) attachment pages, a copy of the
Chain of Custody, and all sample data. One documentation package is completed
for each sample or delivery group.

Three levels of validation are offered:

Level A The minimum requirement for all RCRA data. The primary
application is for data used in waste designation/disposal. The
additional QC required by SW-846 will be assessed through laboratory
audits and Performance Evaluation (PE) samples.

. Review Requirements:

o Requested Versus Reported Analyses
o Analysis Holding Times

Level B Provides a more in-depth review for programs whose data are
compiled for use in later reports.

Review Requirements in Addition to Those Listed for Level A:

o Matrix Spike/Matrix Spike Duplicate Analysis
o Surrogate Recoveries
o Duplicate Analysis
o Analytical Blank Analysis

Level C Requires that the data be reported in Sample Delivery Group
(SOG) data packages and is applicable to RCRA governed programs
requiring Contract Laboratory Program (CLP) quality data from analytical
work done in non-CLP laboratories

Review Requirements in Addition to Those Above:

o Initial and Continuing Instrument Calibrations
o Gas Chromatography - Mass Spectrograph (GC/MS) Tune Criteria
o Internal Standards for Gas Chromatograph Analysis
o Laboratory Control Samples
o Interference Check Samples (for ICP analysis)
o Any Other QC Checks Performed or Required by the Methods of

Analysis

~ 5.16
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Page 1 of 2

TABLE 6
VALIDATION CRITERIA - GENERIC DATA QUALITY OBJECTIYES

1. REQUESTED VERSUS REPORTED ANALYSES

All requested analyses shall be reported of accounted for.

2. HOLDING TIMES

Holding times shall be equivalent to RCRA defined times. If no RCRA
holding time exists, holding times will be 6 months unless specifically
defined in project specific documentation.

3. SURROGATE RECOVERY

Sample and blank surrogate recoveries must be between 80 and 120%.

4. MATRIX SPIKE/MATRIX SPIKE DUPLICATE

A matrix spike or matrix spike duplic'ate must be analyzed with every
analytical batch of every 20 samples, whichever is more frequent.
Control limits will be between 75 and 125% with ±20% relative percent
differences.

5. DUPLICATE ANALYSIS

Duplicate analysis must be performed with every analytical batch or
every 20 samples, whichever is more frequent. Control limits will be
+20%. If both sample and duplicate results are below the method
detection limit of sample quantitation limit, then no control limit
applies.

6. ANALYTICAL BLANKS

A minimum of one analytical blank must be analyzed for every batch or
every 20 samples, whichever is more frequent. No contaminants should be
detected in the blanks.

7. INITIAL AND CONTINUING CALIBRATION

Analytical instrumentation shall be calibrated in accordance with
requirements specific to the instrumentation and methods of procedures
employed.

8. GC/MS TUNE

Ion abundance results and tuning frequency requirements must be as
specified in the method employed for analysis.

9. INTERNAL STANDARDS

Internal Standard area counts and retention time differences from the
associated calibration standard must be within the control limits
specified by the methods or procedure used.

- s17
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TABLE 6 (cont)

16500-90-09
Attachmr I C

page Z

10. LABORATORY CONTROL SAMPLE

All Laboratory Control
sample matrices.

11. INTERFERENCE CHECK SAMPLE

Sample recoveries must be within 80-120% for all

Frequency of analysis and all Interference Check Sample sol
must meet the requirements specified in the procedure used.

12. OTHER QUALITY CONTROL CHECKS

As specified in project specific documentation.

ution results

C

5.18
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TABLE 7
ESTIMATED COSTS

CHARACTERIZATION OF WASTE STREAMS DICHSRGED TO DOUBLE

Analysis for processing parameters

Analysis for hazwaste designation

DOUBLE SHELL TANK CHARACTERIZATION

Analysis for hazewaste designation

ANALYSIS OF SAMPLES FROM 242-A EVAPORTOR

Analysis of feed tank

Analysis of Process Condensate

Analysis of Slurry Product

Analysis of Steam Condensate

Analysis of Cooling Water

Analysis of Vent Gases

16500-90-090
Attachment 7

Page 1 of 1

SHELL TANKS

$500/sample

$5000/sample

$10000/sample

$5000/sample

$2500/sample

$5000/sample

$4000/sample

$4000/sample

$2000/sample

5.13
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".; .;;*'"" NEN C ONF OMANCE
.,, .,-R E PO RT P-qet- -hz

JFR/ORG
rAW M OPrW-'-70A.5
20C /A. Farro

UNUSUAL OCCURRENCE
REPORT REQUIRED OE

rrEMIMATERIAL NAME 3Samvles 5T, F P3-4 IART NO. A/A

DRAWINGISPEC. NO. VIA

PROCGRAM/PROJECT Evaporator Resatzr-

REV.

P.OjW.o. o..) WIT6 C d
.NO SYSTEWENO USE As&p Chrdr.L o DATE /

2. DESCRO .~ION OF NONCONFORMANCE

Cus-tody sea/S placed dAircpcrli so+M&l
rec,'pi-en- waj Uflable + Ae-ec 'rF -here.

WO5 &vdea'tce. c f-m eri 1 wi4 3 sample.$.

(222-5 Lagor.+reS will sic- brakdeCwo or
arialyze sample. Qn)l this NCr is re.solved.)

HW-27
'0 PN-O03 PRIORITY/SEVRITY: D3

3. REQUIREMENT VIOLATED

A4a.ek Seal oi CAs -
suck +aAo- SePL P4US-t
be mken +o remove-
samrpie.

DOCUMENT A EV

Ta-030-030 C-z
ZONEIPAR

F.2.0'

04 W - -'O -S( C)q26A&G4e.. 2.ciZ,. sGAco DiuAt
ORiIIATOW.D.X. $53e~i U73 ORGANIZATIoN DATE

4. ASME CODE rTNM(.) WHC
ONO EYES. NOTIFY AUTHORIZED INSPECTOR. OAR

5. CAUSE OF NONCONFORMANCE *. CORRECTIVE ACTION TO ELIMINATE CAUSE

!QPROCEDURES E PERSONNEL C MATERIALS

[EOUIPMENT Q OTHERS - -c
-"lARKS: -h , bz 'hpindzd - - - - - -----

proper placement of custody seal for Ctut~d;:Sel ;12:zret. 7. Z
See page 2.

environmental samples. TMioAMATION DATE SERIAL NO.

RESPONSIBLE ORG. RE . TITLE DATE

7. RECOMMENDED OISPOSmON ACCEPT QREJECT QREPAIR REWORK QOTHER
BA. DISPOSITION JUSTIFCATION AND INSTRUCTIONS 9. ADDOIONAL REVIEWS REQUIRED

(WHC ONLY 0YES 7 NO
See page 2. IF YES, IDENTIFY:

Vida Johansen

98. SUPPLIER ENG. N/A SUPPIER CA N/A
10. DISPOSITION APPROVAL (WHC ONLY) 11. ADDmONAL APPROVALS

APPROVED DISAPPROVED NAME TfLE DATE NAME TITLE DATE

r OTHER (SEE CZA N AT10N SHEET) A

P. G. Haigh\.>
COGNIZANT ENGINEER 74 DATE

J. J.
OGNIZANT CA ENGINEER 32200 DATE

AUThORIZED INSPECTOR REVIEW DATE

12. DISPOSITION ACTION COMPLETE

a". ACCEPT 07Y. REJ. FOLLOW ON "Cs

NAME DATE

A C

E O 5l1



WHC-SD-aMDP-025
AddemIudum 13 Rev 0

I NONCONFORMANCE REPORT Page Part
rCONTINUATION SHEETI 2.of 2LI No.

NCR
No. s06110

.JENTIFY EACH CONTINUATION BY THE BLOCK NUMBER FROM THE FIRST PAGE

SA. DISPOSITICN JUSTIFICATION AND INSTRUCTIONS

Samoles 3AP891-1 and 3A891-2 will be accepted because the custody seals were over the
locking pins. The seals would have to be broken to open the samole pig. Sample
3AP891-3 is rejected because the seal was place flat on top of the.pig. A new sample
will be taken for analysis.

Sample 3AP891-3 shall be disposed of by laboratory personnel in accordance with their
approved procedures. Uon disposal, laboratory personnel shall notify Quality Assurance
via DSI that the action has been completed for NCR closure.

6. CORRECTIVE ACTION TO ELIMINATE CAUSE

Have supervision verify that each worker is capable of applying custody seals through
demonstration.

S5.21
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Date Sampled
LABORATORY ID Da m

I

Time Sampled

Sample Site or Sampling D Date Received at 222-S Time Received at 222-S

SAt;- / - P 1?2/. ?1 0 . r 6
Delivere y (Signature) RT R se n ure) Dose Rate

Custod sDnatu ate Analysis Disposal Date

CommentsJ

Payroll No. Tech/Receiver (Signature) Date Entry Code Co ments

-44 (1A,-9

_____ ____5G 22

BD-6000-347 (10,891

-- -r a5t 5

COP



Date/Time Received_

Project y /03 Af

UHC -'MI-DP -025
Addendum 13 Rev 0

SAMPLE CHECK IN LIST

/ c060 Sample ID 9 A 9/- /

Client / % /

Shipping Container ID# / /- -

1. Condition of Shipping container? r

2. Custody Seals on container intact?

3. Custody Seals dated and signed? Yes T<

4. Custody Seals ID # , 03

Shipping

Yes [ ]

No[

I 6'O //9

NOM

J

5. Condition of Samples: in good condition

broken

leaking

6. Samples have: custody seals

appropriate sample labels

7. The following paperwork should be accounted for (N/A If not applicable):

Chain of Custody f(s)

Request for Special Analysis f(s) At-J

8. Have any anomalies been identified? Yes No [1
9. Memos have been initiated for all anomalies identified? Yes E ]
Printed Name / //A 'c5'

Signature 2I a

Date/Time / )m

Please send copy to Office of Sample Management Data Administrator, T6-08

04tat2 ZttY

0

10g/"A

/-65- 9/

do;

- ttel/6/a±t 7ptttn<

Y 9 ~ A&- !c~'~ 9cur 1~eU~}
44z123c/k

1 /0/ G
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SINGLE SHELL TANK PROJECT
Analytical Detection Limits

October 12, 1990

The following detection.limits are derived on ideal matrices. These values were
derived by using either calibration standards or pure matrix standards.
Detection limits on actual single shell tank samples are likely to be much
higher. No information regarding procedure detection limits is available for
procedures not listed in this report.

Procedure LA-355-131
Arsenic Analysis by Hydride Generation Atomic Absorption

Detection Limit - 0.005 ppm in solution
Typical sample dilution for the Fusion Dissolution was
Typical sample dilution for the Water Digestion was
Typical sample dilution for the acid Digestion was

0.0025g/mL.
0.010g/mL.
0.OlOg/mL.

Procedure LA-325-102
Mercury Analysis by Atomic Absorption Manual Cold Vapor Technique

Detection Limit - 0.002 ppm in solution
Typical sample dilution for the Fusion Dissolution was
Typical sample dilution for the Water Digestion was
Typical sample dilution for the acid Digestion was
Solids were analyzed directly.

0.0025g/mL.
0.010g/mL.
0.OlOg/mL.

Procedure LA-362-131
Selenium Analysis by Hydride Generation Atomic Absorption

Detection Limit - 0.005 ppm in solution
Typical sample dilution for the Fusion Dissolution was
Typical sample dilution for the Water Digestion was
Typical sample dilution for the acid Digestion was

0.0025g/mL.
0.010g/mL.
0.OlOg/mL.

6.0 1
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Procadure LA-533-105
Anion Analysis on Dianex Model 40001

Typical sample dilution was 0.000099g/mL

Fluoride
Detection Limit in solution

Chloride
Detection Limit in solution

Nitrate
Detection Limit in solution

Phosphate

Sulfat

Detection Limit in solution

e
Detection Limit in solution

Procedure LA-622-102

- 0.09 ppm.

- 0.04 ppm.

- 0.24 ppm.

- 0.13 ppm.

- 0.13 ppm.

Determination of Carbonate in Solutions by Coulometry

Detection Limit - 5 ppm in solution
Typical sample dilution was 0.Olg/mL

Procedure LA
Total Organic Carbon

-344-105

Determination of Carbon Insolation by Combustion and Coulometry

Detection Limit - 5.5 ppm In solution
Typical sample dilution was 0.01 g/mL

Procedure LA-695-101
Cyanide - 0.1 ppm CN in solution
Spectrophotometric Determination of Cyanide

Procedure LA-634-102
Ammoni a
Ammonia by Kjeldahl

Procedure

- 0.1 ppm NH4* In solution

LA-645-001
Nitrite - 0.184 ppm NO in solution
Spectrophotometric Determination of Nitrite

Procedure
Chromium VI

LA-265-101
- 0.1004 ppm Cr' in solution

Spectrophotometric Determination of Hexavalent Chromium

G.2

0%
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Procedure: LA-505-151 (Nominal Detection Limits)

Inductively Coupled Plasma (ICP) Emission Spectrometer Operations and
Analysis.

Typical sample dilution for the Fusion Dissolution was 0.00019 g/mL.

Typical sample dilution for the Water Digestion was 0.000476 g/mL.

Typical'sample dilution for the Acid Digestion was 0.000476 g/mL

Instrument Detection Limit ppm.

Aluminum
Arsenic
Beryllium
Boron
Calcium
Chromium
Copper
Iron
Lead
Magnesium
Mercury
Neodymium
Phosphorous
Samarium
Silicon
Sodium
Sulfur
Thallium
Tin
Tungsten
Vanadium
Zirconium

0.0745
0.0223
0.0006
0.0083
0.0002
0.0039
0.0158
0.0073
0.0273
0.0001
0.0036
0.2130
0.0308
0.1525
0.0314
0.0483
0.0163
0.0646
0.0144
0.0273
0.0186
0.0141

Antimony
Barium
Bismuth
Cadmium
Cerium
Cobalt
Europium
Lanthanum
Lithium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silver
Strontium
Tantalum
Thorium
Titanium
Uranium
Zinc

0.1424
0.0026
0.0839
0.0039
0.1359
0.0246
0.0024
0.0141
0.0032
0.0011
0.0049
0.0147
0.2122
0.0631
0.0183
0.0010
0.0273
0.0122
0.0035
1.1405
0.0017

6,3
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SAMPLING AND CUSTODY DATA
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TANK FARM PLANT OPERATIN G PROCEDURE

CHAIN OF CUSTODY

Comrany Contact Paul Haigh Telepknt 373-4855

BiLt of Lading Mo. N/A Offaite Property No. N/A
Method of Shipnent B-Plant Samvle Truck

shipped to 222-S Lab

SAMPLING INFORMATION
SarrpLe CoLtected by Date /iQ -i- Timt

sanrte tocations TK 103-AP, Riser #28 Custody Seat 0

Remarks 36

Ice Chest or Sanple, Fiekd Logbook and N/A
Piq Mo. Paaer No. N/A___________________

SUPERVISION REVIEW: DATE

SAMPLE IDENTIFICATION

SarwLe Nurrter Samite Schedule MuTber
242-A Statement of Work

3AP891-9 WHC-SOW-91-000?

CHAIN OF POSSESSION
Reinquis Received by: Date/Time:

_________________/_0A// - 5 // /PC

Aeti Rece edby: Date/Tin:

Relinquished by: Receiv by: Date/Time:

ReLinquished by: Received by: Date/Tim:

) Document No. Rev/Mod Page

.TO-080-030 C-3 1 6

8



JWC - SD - UM- DP-025

- Addendlum 13 Rev- 0

SAMPLE CHECK IN LIST

Date/Time Received /-//- / Sample ID .Q-rz7 f4lG9 ?-n

Project .2 /z2 m jtf 9/-)-O- Client NW. i t

Shipping Container DI - A Shipping I 4 '7

1. Condition of Shipping container? f

2. Custody Seals on container intact? Yes [1-'~~ No [ I

3. Custody Seals dated and signed? Yes [LJ} No C ]

4. Custody Seals ID 1 v24/6
S. Condition of Samples: 0Lt in good condition

broken

leaking

6. Samples have: AJo custody seals

appropriate sample labels

7. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody i(s) z

Request for Special Analysis 1(s)

8. Have any anomalies been identified? Yes [ ] No (p4

9. Memos have been initiated for all anomalies identified? Yes [ ]

Printed Name 1/1o 1I6A9

Signature

Date/Time /

Please send copy to Office of Sample Management Data Administrator, T6-08

9



W4H C - SD - WMDP- 025
Addendum 13 Rev 0

Sampie Site orSampling ID

/63AI -Q5c e7Z

LABORATORY ID

,% o (

IDate sampled

Date Received at 222-S

If /0'/- 9 f

Time Sampied

Ti me Received at 222-S

j 9pd
Delivered by (Signature) RPT R Dose Rate

Custodian (Signature) Date Analysis Disposal Date
Complete

CommentsU

Payroll No. Tech/Receiver (Signature) Date Entry Code tmments

'N

BD-6000-347R (10/89)

1

-

F.-

.0



V e SLhC-SD-/OUT-LO

SAMPLE IN/OUT LOG

TIME TIME UNIT TECHNOLOGIST PAYROLL
DATE I OUT IN I SAMPLE ID. SIGNATURE NUMER

cQdo _b L___ R' q L-7t

1-2-9.Ij Zjlno ;5 ; 1.2--A!r-611 S
o% 0 ?7It-7-j |L:xI It oo 24G s /l c, Z. (-fit

1- /00Z i-Sa -j2
/-% ? / j s oJQ 5&c2 ?7ffi

9 3-% 079 Cc) __ I

1-' q n 1tN ' 3 R-O, /0neiooi12

L:.) 2!5-c 0%-Sa C e ,y-
ia% 09o #- # Ct r/g 9-_____ (,________

(-3-9, vga0  /CdO r4yl -r qSst(. i:...I

'-'3% ogM : OI/? iqxo's _~ __'_ ___6

t5 ffoo _____________C s( t

_ | Rt 7 C< 9YAt9

| //g (40 / u P030 8 K?'
sj; c0-30 961_5 _5- ft'/- _ 7/)

-91U 'i< ct /( Hf % /t/
/-q /s30 /10 / 4 j q45

PLHoz /75Q 00{ 25 __'___9____ ts
6it..9Z /q30 cPQIS( (4!-c3{ lc-' 00 e- 4t '7

/ 5' 12 (1. 0Z 40 R
'St 1P_3 \04 IS I fio Q0 hia p

4? ooi2 -2020g ~~ttl o--- 9s

(41 2~ar ?ts- 767 ______,( ror
..ZLS y.R 'c f/I

~~ I1



V

-i--s WHC-SO-WM-DR-025
Addendum 113 Rev -0

SAMPLE IN/OUT LOG

TIME TIME UNIT TEHNOLOGIST PAYROLL
DATE OUT IN # SAMPLE ID. /'SIGNATURW/ NUMBER

____ tltso Z-1 TRcGo7 ) 0
I-IS-' I Olb CDL q A '( did(sni '5

)-/f-92 c27O /230 Co 0Q-.-6 7-0 ?&02 J

QAI Q )-r "180 S /$09

/e/ tOA~ WJ4-[ (cic c

L5- 12 /11k uj .3± '01- f3S

i- 5 /YLts c (3C A? ___T -- ___________

L/$Ai Pgs-77~~ o igg
5' F7 12,; A0 17 2zopy>u$3 23,

11-/ A 13'/ )2: 1 A10 . 5 (cf/C

s'/n-h /3:/ /3- xA jaS.a..7-.o O

// o 3 -Lc /( 0o- '?
1'14 7 5 &16 1C 102( 141--

/'4)l /0D7/ 6(-/

sil -> ,o0 r 13 0 s ..r) t/otflflei A- eX I e74i

)-'-f1 moo USED COLO 7 0 2

-e4± /e:.o ;luf r L

' /tv ?t /p $ /(c~ ; Kr v
-/6-a /i-o z J __, __3

(3 q // ) | K - -7

G (q5 i , |, 7 {zK)' 75a7 !s> / Y c

6 'i l' __ __r ____ c? Sr3 -
1 (

12

l C-?L

.NRL



CCr' t

WHC-SD-WM-DP-025
Addendum 13 Rev 0

SAMPLE IN/OUT LOG

TIME TIME UNIT TECHNOLOGIST PAYROLL
DATE OUT SAMPLE ID.SIGNATURE NUMBER

_- _- _ an 2 3z) C 1 ____

3 r'jN //n O po 30 25'- 3- b &77(-f

L 2AZ J(fiC C M Rqi 7 C4 q

qD 0-5 /(ny7 Atn /-10tI -2- 9- IGHO ~53,' ~ 9- gql, 9tuya, -Y'

: 2.?;|03.' fl | 2f?;V

(-30-. 0750 oF3o q 4 13 V 2

30-12 Q 7 3/) 3 0 R- 3- V3 -7 loo,) _

-y'o - 1 :7 ! 5 //j -2- r

3 ? ;$ 3A s jj 'mt 0I- pl

___F __?W7 cr- ar:

2 - i -' 2 :0 f | o 0 (Y f- 57, Tc- /

S(-1-t/ Sc! ,'('Y F' i

- - 2/::Y 1 52-r_- 2C /

2+/2 /Cl 7 L '-/, o,21 p2QZS 77 7'it S 6iik

26/ n- ILC vz A WE -9/ -7>

2L h :oS If. -1 9 1. J -3-) %&o) (r ___r

/4% - / / /3 I I C .i J2'-'fU4 W ( 6k726 ) '

#4'- -- Gb 7 FVi
b -Qz 1'4 :c 9-7 q / b/. )q____ _____ 0I Ir

tin~~~~0 014' 114.3 1511Y.' ~ &~4- kd
Z7. 2/ IS c4'5 7 1-, S / c)i 1m /

pL~ p olr :JzJI : I 07 $x> Ady e1

LSP{Lc6 ' i;.'~n x __- .< C>4 Enq

13

v iv

9 ,



C'

o

5-

0,

0-
E

(0

4<
'-N

11
hi

-9 0
c'J -C'--- 141
0 (U-J-~,
Icy -

-~

0,

4 LJJ%>ZJ
II

'9 ~ C>-j

-~0 v'

fl-I

-a

Cow

~LJ
cct

C-,--c
-C-fl

Wit)

C-

K

H
N

rNj

K

4. -c-1
K

73

N

N

-N

-N k

Cl '.1

I>

k

V

X2

Q
-V

C

N

N-N

K

'K

C-

Cl

6
-tv,1

H 51MC

C-'
p'1

P.O

'-4-

>4

C-

2
t'z

N -

-- S.

C-
N

-'0

C-
K'

c-i

K

C-'

'-0

4

r

V

I
c-N
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NHC-SD-' ,-DP-025 SAMPLE LOG IN/GUT{JHC-SD-YM-DP-02 unit-/~o 1 ~ SamplI, GroupAddendum .13 Rev 0 dat

SAMPLE SAMPLE TECHNICIAN PAYROLL CUSIODIAN
IN/OUT DATE TIME ID SIGNAlURE NUMBER SIGNATURE

3 / 9 0 ,(~ 93 ) 2 42 9

3.z/ 1e2 (6 3j ----7

3%2-2-o3 (2y
s r T\ -i sf@

1 3/ J- 9'

TL/ . L -6 ) 5 2IX/75-7

P).' 12 6

- - 41;7rJ

-, 7vo i 67 t
36 13 .,' 1- 49

3__ V -3 1 t') . / ri T- L1

I Ttjj - 7 -<
/.;' j; /p 3m q~ o s W AG' f - K -. w.

31Jo */)

£7 3 ~ tj~'yy~ ~ s - ~ - ~ ct ' 21.4
V ~ -~ t/~-.-y- - j

Si - m01C, 6 ~d~ ~> / 15



SAMPLE LOG IN/OUT -; '
IWC-SD-VM-DP-025 storage tnit __ Sample GroupTddendum! 13 RV 0 date - to -

SAMPLE SAMPLE TECHNICIAN PAYROLL CUSTODIAN
iN OUT DATE TIME ID SIGNATURE NUMBER SIGNATURE

C 4 -45,14

J ZI ;1 < V ,-

' v

L LrI L 0
-z - - t A

-7 6L 16 O rb.3 L c) ? I'/ 0 L3\,

L/~~~1 t rg I~5 ~ 1)

:15 233-- - j9 ; ZX , ' S c &P

--- L 3-7-

2-- 2za tt

-- - 2 -- 7

- -9- ?Z

I/ Ir7 C, -7 E , 2 2

jj4 1fl_ ; [
V ----- 7-t

7 21/ f-5
P M- , j 4-'1

__ I 212-9

117-1



CO DV
W HC - SD - W M - UP-025
Addendum 13. Rev 0

SAMPLE IN/OUT LOG

TIME TIME UNIT TECHNOLOGIST PAYROLL
1 DATE our IN # SAMPLE ID. ,SIGNATURE NUMBER

LSff O 07) Cd I Mh(g f~|
I-+' " l i t l14x (, iJ, cqryv-~ A3,v', 2at

1-s 72 0 )qC ~jcK60c,
9 -3- - w-1 li c!)( 0 S-7 w o 3

11n :s n a 2k-= C) p 1 (

/ez //:Y<4 1 2r, ) ± g9Y/- 9wr !3-

16 u (e i /'t / o 3 _%_ _ ). !5
o-tp / 0: 30 ' flaL b OL11 0

\1-6Vi (c .00 2; 0 'li fwc' 5- b

1--7 - tro A]|= 237 ( ' 7Q~7§ j
ok&± /A.o % ;{,w& e-757 %

-o2 - P±r/ FI4

1 45c '0 00A q -71-

- 7, ooo 30 /7 0, 7q-3 ___

hf-V CS nc-TO R&s L 1s 1, -Os- /

1z-2 00 0 Q cL41 ut. Iisi. R m LcCA/at
C(1-92 o7J 1'j95 si-x oZ s 0o-1, .Iv -1- y0 / 1 ) jag

r--9z73ct AnO r~Wi f&ura

+ t'64 75) i ~ t 7 Iu,2, 1.($ :> 4g090o J A 0900 /-, ,

5& 03on < :r -//6 92- _7 __/_ /_ .CiL/

I 5^+ c~& -2Lr~ --- I L- --KaP-=4AZ --- q 2+4

L.- 7 ' i<m 't / 3b 7Jts -- x r|A | Un L *jA daKL

17

0'



HH C- S D-WM- 1 P- 025
Addendum 13 Rev 0

SAMPLE IN/OUT LOG -U

TIME TIME UNIT TECHNOLOGIST PAYROLL
DATE OUT IN j I SAMPLE ID. /1GNAI URE NUMBER

Iz:7-qI o X40 /o:pr; Z-4 94

7- 90 /O)- -yS 0 £lfcggp ) bc--r

a7 tJsli. /L r- Z'6 U 'T

0/)/~ b>~ /: 4o {-< R RrSa 0 Zu0
.?-27-y R J7/>3 a /

/227-9 /A50 i&a 0 - OQ

1-27- 2)S 2' 2 <1b _2 6-

29f j., 3) 1,5 7, tY4

9-21 n/30 g 11o4
17a6?, ICazr fc&V

/Z '? sqTor 'Z2 /- I

>-/2l/If o?.;o tS-.56 4$ 7r c 116
t- $ J: 0 0 -3 0 It -7-l :

- q-

.Th3 5, 1 3-3 / r's- F 811--so

O-Y l a / 2J/5 ee) 2,9Ty- y?7 _4,,__

Y L£S R% IT t P7) 'IV,/1,- . ,) /7M - -R,-- 7' l;wyal

AM- 04 :>- _qcfa Ldy -7
/. -4I4 /o 3 ro3 - k Y.3 I/

rt i-/ jtq 42IL .f.0 l = -
/2 31i)/0:t /0;5

t |-10to /o (|Co 2 .

JA)± 122Z. 'V

7 6?3* IL3_ _ _ _ _/ ___ _ stt o

1s



WHC-S-W1M-DR-025
Addendum 13 Rv -0

REQUEST FOR SPECAL ANALYSIS (RSA)

AmploPoint (2) Dat/Time ssued (3)0atf/time equied

FD -A 51ti :s //amA 5 11-24 N(51 Work Package
Set No. 2a

(G) JNumbmr DoS# Rat. mAdAr (7) Customer I'D. H () feousttr NasmoPho.,

4AP G. a g
10 .9AP1(- 3Al. Z 3- b 55

(10) Release 91A I-#
S3181-5

RPt MP "I -~7

(12) teternination (13) Expected Flange Mih llhum Deocto tevel ( ) Method

24~P

V -r L -

- n1,ZxPhL+'0 , >

u~- 6H3 I.ELp /

L /JI' J 3 
(1g) Matrix~ (other Metalt 6r Anionl Present

Livd 6ieX& WVV"f'C-' " P'4a0oaJtivc crhtk o$1 nctoraJ, actVivatfon pedvds

ovd reta~kvr flssbok, rvd h. Possible i 9Chdsl ! eA n-hdabO4
orga c etwpeourids. TyArox fde - PlH = 1j2 S dgreal'-er. 5cn-S4odfom 3)-S 4
nj T-ra V-t,, lo- t-e Plose rrf cArbonje ',d s suEa-e. Mhtel&- ca/~ t and ThAOs vr

54 1t-5. )eAA , Ch rolfinv .camWn. ..

(17)AadioctivityLevel (Actual Eirtimated C) (IlO)AdditionalIntormation(Measure entUncertinty NOther

Total Alpha _ CI/L PjrtOnInthf§rmtIon)i

Total get& 11 Cu/L

Total Gamma _ CIt. ,

(20) Samples Aecived

S From0f

s t%ifi As~ ~ >"

U A

F ~ 122
(2t)Osttibutlon f rinal Aetultt/SamIplt ltIposl I nstrudlenI 1

Mil;Int wUM StVr4 e.. *r4n - mnI
CushLvr I, 4, recoSM rtn Sa 4tl.

" -i"_&4S4

4

J7Z,
19



WHC-SD-WMDP-025 -
Addendum 13 Rev 0

REQUEST FOR SPECIAL ANALYSIS (RSA)

(I) Sample Point

C 6 +

(2) Dstirne isud (3) flattr/tnme R1uited

//P-2 1-6 -q (3) W0 4k ra cle

IflIA160L&0.

(6) Numb r toto Rate mfad/4t ()Costomer ID (9) Dequttor NAmWephone

ofl S~mn'P 3A pgq 1-1 3AP29 )-2 FP M r.
34 pmq I- ~ A R. Q '

rAn\ 3*P4143-t v " $
(10) Reie A q (11)Volume ofSampl

RT3 A P101 r.__________
RPT

Determination Expettld Pang Minlfhui mDetection Level Method

./_ _g 5 ..

/ 3 ruv (Ii)L g___________

S~ U 'Amain"

II'M

Cit. zfl /L

(16) Matti* (Othfir Al ot AnM P flu

e64 JIpdut -P cosi $e dcl#ct eb1 vi /dghs~e4 aAh 1'h l pvsy4
q -Co~o, lydir t vC64-te. Ah i 6ls'- 5odlwiu 11114S -(

Oh Ph + ;uib. emdsc ses4?u
/ 1b{{4, Jv ________________________

(17)RAdiattlvity vel (Actual !qtimatpd D

thlki Alpha

Total WA

Total nmA d
It CiA.

IICI/l

I A

®R

NX

ViW,

(Im)AddItt6.ittIn l at Ion (Measuremi ntoUrthainty 6t Oth#i
Pertin iAt 0matIon) fiei t

(20)SieMipnAecilved

Is ' owp. S~

(21)sbi un 1 ibt O fiA lttn/sspol D-iu' ituti"Lt %
ni 0 - t -! F ee l ,ma - r .8' ,p q l



y\A&Sp% ;3

REQUEST FOR SPECIAL ANALYSIS (RSA)

(1) Sample point

5
cDAI $L

03

(2) D1tonime Ihsued (3) Dntx/time Pequl d

(5) Work Pc sg

IA//A 6ILibch
(6) Number tosc fate mRadflr (7) customer I.D. q (9) R tpester Nrl'l/hot,

of Samples -A pSl"u U i f Ac HA
(10) fletnse r /q3 p 1 -- IOY ( t) volume ofS$ampIRPT

____ pz1I-5 t3 ~ i/

fletermination tpected Range Minimum D4tetlon level Method

Tofa\ l 0 04 &0R

FIMIYc h;jTC ________L tVi

A .lri e .a ..0 .. . .....
.g;-Urf-t by £C _ __/L _ _q/

'tatc bylt.Go / M i6

s puk A_________/- 
3M 2 R

itoxi e __ _ _ _ _ _ _ _

. v466t ml (AM N

1-iqui d r',X,94 gosi- ad'0id c-hv cO
l v eac-for j-/55 p1 pr f.s e05 6

Srlqvqjc. tomp o UMT f droda - p/:-
hiBrGl-C P P ,pLMt1 CdrltoeaAusu

c 1 1 11M e
)tadioaiytv& ( histid

total Atit It CI/L

total 9tA . Cl&

Total GAmmA,

I ~ 4'

9I C/L

O0 AKI L f,

~?sThhrnhIRL~Th

g-t~pct4k5/ A4 10944+"i:Aed 4 h d ii &s -bil
i e 6 ft c)-, An ,6 m5 - od A S 4//o
je. ait s -l CIA lit; SSUvA 51L

A) Addi~tA I Infotitlll(n su 1Ia aUnrthlyettAfatInltt h o )$QPrcirteay

(20) SkAipln R#t~lv4d -,

1 P1
(a,) Oltributlano a? t oI t s $Aqultvhtle flisposeIlintrut nI.a

Mk;Mtt'g 4141V A MM "lN Aletl
C-ias46 it- c ,wifM rez - a#%

45

I

-I*



WH C - SD - -P-025
Addendum-13 Rev 0-

SAMPLE DATA SUMMARY
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WHC-SD-WM-DP-025
AddendUm 13 Rev- 0

SUMMARY DATA REPORT

Project: 242-A EVAPORATOR FEED CHARACTERIZATION
Tank: 103AP
Customer ID: 3AP891 -9

Undigested Sample Results

Sample
R944

Sample Duplicate
NA

SpG
DSC
TOC
TIC
NH4
OH
CN
ATOMIC

As
Hg
Se

ION CHR
F
CI
N03
N02
P04
S04

GEA
Cs 137
Cs 134
Eu 154
Co 60

(01-04-92)
(01-28-92)
(01-28-92)
(01-28-92)
(01-13-92)
(01-07-92)
(02-03-92)
ABSORPTION
(01-07-92)
(01-21-92)
(01-29-92)
OMATOGRAPHIC
(01-10-92)
(01-08-92)
(01-10-92)
(01-10-92)
(01-08-92)
(01-08-92)
(01-04-92)

K

0.994
NO EXOTHER
9.97E+ 1
5.44E+2
1.31E+1
9.91 E+2
5.52E- 1

3.5 E-2
<1.7 E-3
<5.0 E-3

9.64E+1
3.98E+1
2.85E+3
1.20E+3
1.34E+2
4.82E+2

6.93E+3
<8.62E+0
<3.2 E+1
<1.2 E+1

/155

0%

M
ppm
ppm
ppm
ppm
ppm

ppm
ppm
ppm

ppm
ppm
ppm
ppm
ppm
ppm

uCi/L
uCi/L
uCi/L
uCi/L

NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

NA
NA
NA
NA
NA
NA

NA
NA
NA
NA

23



WHC-SD-WM-DP-025
Addendum 13 Rev 0

SUMMARY DATA REPORT

Project: 242-A EVAPORATOR FEED CHARACTERIZATION
Tank: 103AP
Customer ID: 3AP891 -9

Acid Digestion Sample Results

Sample Sample Duplicate
R944 NA

Acid Digestion (1 -07-92) Complete NA

lCP (1-23-92)
Al 1.71E+5 ug/L NA
Ba <6.50E+1 ug/L NA
Cd 9.70E+1 ug/L NA
Cr 4.15E+3 ug/L NA
Fe <4.35E+2 ug/L NA
Pb <4.OOE+2 ug/L NA
Mg <2.55E+2 ug/L NA
Mn <1.50E+1 ug/L NA
Ag <4.OOE+1 ug/L NA
Na 4.87E+6 ug/L NA
Zn <2.OOE+1 ug/L NA

24



WHC-SD-NM-DP-025-
Addendum 13 Rev 0

UNDIGESTED SAMPLE ANALYSIS RESULTS

I -
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9 .i I ? :~ .5 I 3 .5

UNDIGESTED SAMPLE RESULTS
Tank:
Core:

Sample No.:
Customer ID

Lab ID:

103AP
NA

R944
3AP891 -9

Check
Standard

R939

Blank

H940

Sample

R944 I

Duplicate
Sample

NA

Spike of
Sample

NA

Check
Standard

R946

Specific Gravty(01 -04-92 98.317% 9.829E- 9.939E-1 NA NA 98.161%

Lab ID: R938 NA 944 NA NA R939

DSC 01-08-92L EXOTHERM NA NOEXOTHERM I NA NA EXOTHEM

LabnI-: 8599 R940 1944 NA NA R946

Total O01 bonA01 -28-92) 99.7 % 3.60E+0 ULu 9.97E + 1 portNA NA 97" %

Lab ID: R939 I I R940 I R944 NA NA [1046

Total InorganicCarbon 1-28-921 99.4% 2.2 E+0 Ju 5.445E+2 ppm NA NA ___ 1028 %
R 11944-5728 R944-5828 [1944-5928

Ammonia (01_-13-92) 97.11% Complete j.31E+1 ppm 1.31E+1 ppm 91.4 % %

OH 1 -07-92 L 9_98_ Complete 9.91E+2 ppm NA NA. 102.1 %

Cyanlde02-03-92) 99.1 % I <2.0 E-2 ppm 5.52E-1 ppI NA NA 98.7 %

ATOMIC ABSORPTION
ArsenIc (01-07-92) 105.6 % 6.0 E-4 ppm 3.5E-2 ppm NA NA %

Mercury (01-21-92) _107.4 % <5.0 E-4 ppm <.7 E -3 ppm NA NA 90.1 %

SelenIum 01-29-92) 114.38 % <50E-4 ppm <5.oE-3 ppmo NA NA 1_1 2.06 %
ION CHROMATOGRAPHIC

Chloride (01 -08-92) 92.9 % <1.0 E- _ ppm 3.gsE+1 pPm NA NA 100.65 %

Fluorlde (01-10-92) 98.8 % <1.0 E- 1 ppm 9.84E+ 1 ppm NA NA 1029 %

Nitrate (01-10-92) 108.1 % <1.0 E+0 ppm 2.85E+3 ppm NA NA 028 %

NItrIte (01-10-92) 107.3 % <1.0 E+0 ppm 1.20E+3 pm NA NA 108 4 %

Phosphate(01-08-92k 97.3 % <1.0 E+G ppm 1.34E+2 ppmr NA NA 10052 %

Sulfate (01-08-92) 92 8 % <1.0 E+G pRm 4.82E+2 ppm NA NA 100.12 %
GEA (01 -04-92)

Cs 137 1079 % 5 83E-3 uCI/L 6.93E+3 uCI/L NA NA 108 4 %
Cs 134 NA NA <8.62E+0 uCI/L NA NA NA
Eu 154/155 NA NA <3.2E+1 uCI/L NA NA NA
Cc 60 NA NA <1.2E+1 uCl/L NA NA NA
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WH C - SD-1WN-DP- 0 2-3
Addendum 13 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTCAL BATCH
Lab Segment Serial No.: Customer ID:
R944 3AP891 -9
Analysis: Sample Prep:
SPECIFIC GRAVITY UNDIGESTED

Instrument: Procedure/Rev:
WA96787 LA-510-112/C-2
Technologist: Date:
R.D.MEYERS 1-04-92
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA R. K. FULLER

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R939-5506 11
2 REAGENT BLANK R940-5606 12
3 SAMPLE 3AP891 -9 R944-5706 13
4 FINAL LMCS CHECK STD R946-5506 14
5 15
6 16
7 17
8 18
91 191

101 201

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 15C11-BJ/.20012 m . N/A

A-6000-881 (03/92)
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eC- SD -VM -DP-025

Addendum 13 Rev 0
SPECIFIC GRAVITY ANALYSIS -- UNDIGESTED SAMPLE
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WHC-SD-WM-DP-025
Addendum 13 Rev 0

SPECIFIC GRAVITY ANALYSIS - UNDIGESTED SXPLE
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WHC SD-WDP-O25
Addendum 13 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYT]CAL BATCH
Lab Segment Serial No.: Customer ID:
R944 3AP891-9
Analysis: Sample Prep:
DIFFERENTIAL THERMAL UNDIGESTED

Instrument: Procedure/Rev:
WC16134, WC16129 LA -514-113/A- 0
Technologist: Date:
M. MYERS 1-08-92
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA D. HERT

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R938-5511 11
2 SAMPLE 3AP891-9 R944-5711 12
3 FINAL LMCS CHECK STD R939-5511 13
4 14
5 15
6 16
7 17
8 18
9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 27C11 -BH/.010 mL N/A

A-6000-881 (03/92)

30

0'



13 ReV 0

DIFFERfENTIAL THERMAAL ANALYSIS - UNDIGESTED SAMPLE

' 913 . -- ' 1i lxrAP A71 ... Q1 I15.*A
1 - Ies*a* e CA..g.. C c .s . --..

DEC IA-"14 13 1 F -FRY N10i

STD

- 17 -7 - .

9

->Sr-1 R R 14

Sa-~ ST.

- -

I - e -a ?..a%
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ST #9f-300-"/ File: 0012i.O0i DSC METTLER -e6fJan-92
11.070 mg Rate: 10.0 'C/min Ident:6823.0 Hettler GraphWare TA72PS. I
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El /Integration
c Delta H 3395 mJ
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W1HC -SD-WMRN- D P-025
Addendum 13 Rev 0

-//5'LX

AUTOLIMITS
WARNING
END TEMP. 0 C

8
151.7

TEMPERATURE OC

I100l.0-

WARNING
AH ENDO mJ
1H JIG
PEAK TEMP. OC

HEAT FLOW
EXOTHERMAL-->

******** METTLER TA4000 SYSTEM *********

33
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W, HC-SD-WMTN-DP L025
lAddendum 13 Rev 0

, SI

END SCREEN OC 445.0

TEMPERATURE OC

20.0

4i0.0--

fill

HEAT FLOW
EXOTHERMAL-->

50. 000 mW

******** METTLER TA4000 SYSTEM *********
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Addendum 13.Rev C

Per the chemist, Denise Hert, the Print-out for DIFFERENTIAL THERMAL ANAYSIS
SAMPLE NO. R-944-5711 is Lost. Data Packaging received a partial print-out,
however, the rest of the print-out is Lost. Data Packaging tried to retrieve
this information from the Laboratory Personnel and we were informed by the
Chemist that the information requested is not retrievable.

Submitted by:

Date:

Lola R. Webb, 4
Records Management Specialist
Laboratory Data Management

06/19/92

35



WHC-SD-WM-DP-025
Addendum 13 tev 0

q 4 j- -59It

END SCREEN OC 445.0

TEMPERATURE OC HEAT FLOW
EXOTHERMAL-->

50. 000 rW

100.0-

200 .a-

300.0-

400. 0 -

******** METTLER TA4000 SYSTEM *********
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HC--SD - 13M - Rev

Addeodum 13 ReV 0

p pz/f- 57/

PEAK INTEGRAT ION

7-JAN-92 19:41

7-JAN-92 18:46 **

PEAK INTEGRATION
DYN/ISO 1/2
AUTOLIMIT 0/1
START
END
BASELINE TYPE
PLOT CM
PLOT MODE

FILE NO.
IDENT. NO.
RATE K/MIN.
WEIGHT mG

AUTOLIMITS
WARNING
END TEMP. oC

TEMPERATURE OC

100. C -

300. 0

1
1
35
400
8
10
101

00125.001
6823
10
10.826

8
151.7

HEAT FLOW
EXOTHERMAL-->

50. 000 rmW4

/

WARNING
AH ENDO mJ
LH J/G
PEAK TEMP. OC

1
21097
1948.8

102.8

:37
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W1 H C - SD- WM - DP-025
Addendum 13 Rev 0

]pAR TNTEGR ATION

7-JAN-92 22:01

7-JAN-92 21:14 *1

PEAK INTEGRATION
DYN/ISO 1/2 1
AUTOLIMIT 0/1 0
START 35
END 450
START B. LINE 35
END B. LINE 450
BASELINE TYPE 8
PLOT CM 10
PLOT MODE 101

FILE NO. 00127.001
IDENT. NO. 6823
RATE K/MIN. 10
WEIGHT mG 12.501

END SCREEN OC 445.2

TEMPERATURE OC HEAT FLOW
EXOTHERMAL-->

50. 000 mi

0'.

400.0

WARNING 1
AH ENDO mJ 25640
6H J/G 2051.0
PEAK TEMP. OC 105.8

******** METTLER TA4000 SYSTEM *********



H C-SD-WM-DP-0 25
Addendum 13. R-v 0

b 5c, Oy oVn cn

- * c u
0-

JNF-IG(URAT I N

26-NOV-91 11:24

E INDIUM
DSC SIGN ICTA

4AU LAG
TAU SIGNAL

DIMIN. FACT.
S
TAU LAG 2

',AU SIGNAL 2
E DIMIN. F.

2

TEMP.
,I4N. TEMP.

A PT100
-1t PT100

C PT100
NEAT P
HEAT I

EAT D
COOL 1

'C00L 2
COOL 3
Al
B1i
Cl
Ti
A2
B2
C2
T2
A3
B3
C3

255
1
12
0
.93
2400
16
0
.93
1850

2

600.
-50.

.21437

.74509
-. 10370

3000
250
30
0
0
0
10773
58.121
.14689

-100
8940
17.884

-. 072
363
9360.3

-15.043
.01538

METTLER TA4000 SYSTEM ****$**
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iJHC--SD41-DP-025
Addendum 13 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R944 3AP891--9
Analysis: Sample Prep:
TOTAL ORGANIC CARBON UNDIGESTED

Instrument: Procedure/Rev:
MODEL5011 WC16130 LA-344-105/B-1
Technologist: Date:
L. CONLIN 1-28-92
Starting Time: Temperature:
16:30 NA
Ending Time: Chemist:
23:00 D. BISENIUS

Description Lab ID Description Lab ID
1|INITIAL LMCS CHECK STD S599-1621 11
2 REAGENT BLANK *R940-5626 12
3 SAMPLE 3AP91-9 *R944-5726 13
4 FINAL LMCS CHECK STD *R946-5526 14
51 15
61. 16
7 17
8 18
9 19

10 1120 1

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 70C11 -J/.200 mL N/A

*SAMPLE RERUN.

A-6000-881 (03/92)
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TOTAL ORGANIC CARSON AlAt.YSIS~ - EDIGESTED SMPLE

199.-621 SID 1-29-91

C10 C rD- 0
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WHC -SD- T-W0P- 025
Addendum 13 Rev 0
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Addendum 13 Rev 0
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H C- SDl-M -DP -025-
Addendum 13 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R944 3AP891-9
Analysis: Sample Prep:
TOTAL INORGANIC CARBON UNDIGESTED

Instrument: Procedure/Rev:
WB39927 LA-622-102/B-1
Technologist: Date:
J.SOLBRACK 1-28-92
Starting Time: Temperature:
16:30 NA
Ending Time: Chemist:
11:45 D. BISENIUS

Description I Lab ID Description Lab ID
I INITIAL LMCS CHECK STD R939-5527 11
2 REAGENT BLANK R940-5627 12
3 SAMPLE 3AP891-9 R944-5727 13
4 FINAL LMCS CHECK STD R946-5527 14
5 15
6 16
7 17
8 18
9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 69C11-L/.50 mL N/A

A-6000-881 (03/92)
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HC- SD-WbDP-025
Addendum 13 Rev 0

TOTAL iDORGANIC CARSCN ANALYSIS - UNDIGESTED SAMPLE
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WHC-SD-W1-DP-025 -
Addendum 13 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R944 3AP891-9
Analysis: Sample Prep:
AMMONIA UNDIGESTED

Instrument: Procedure/Rev:
NA LA-634-102/D-0
Technologist: Date:
S. LAI 1-31-92
Starting Time: Temperature:
NA NA
Ending Time: Chemist.
NA D. BISENIUS

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R939-5528 11
2 REAGENT BLANK R940-5628 12
3 SAMPLE 3AP891-9 R944-5728 13
4 SAM DUP OF 3AP891-9 R944-5828 14
5 SPIKE OF SAMPLE 3AP891-9 R944-5928 15
6 FINAL LMCS CHECK STD R946-5528 16
7 17
8 18
9 19
10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 4C11- RA/0.250 mL NA
SPIKE 4C11-RA/2mL NA

THESE SAMPLES WERE RERUN

A-6000-881 (03/92)
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WHC-SD-WN-P-025
Addendum 1-3 Rev 0

AUIONIA ANALYSIS - UNDIGESTED SAMPLE
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WHC - SD 1- D P -025
Addendum 13 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R944 3AP891-9
Analysis: DETERMINATION OF Sample Prep:

HYDROXIDE IONS IN SOLUTIONS {UNDIGESTED

Instrument: Procedure/Rev:
AL1 0636, WB55123 LA-661-102/F-i
Technologist: Date:
J. MIDDLETON 1-07-92
Starting Time: Temperature:
00:15 NA
Ending Time: Chemist:
04:05 S. ISAACSON

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R939-5529 11
2 REAGENT BLANK R940-5629 12
3 SAMPLE 3AP891 -9 R944-5729 13
4 FINAL LMCS CHECK STD R946-5529 14
5 15
6 16
7 17
8 18
9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 9C11AG/.100 mL N/A

A-6000-881 (03/92)
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WVC SD -WM-DP-025
Addendum 13 Rev 0

DETE1INATICN OF HYDROXIDE IO I SOLUTION - UNDIGESTED SAMPLE
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WHC-SD-WM-DP-025
Addendum 13 Rev.O

SAMPLE HUMBER:
SAMPLE DATA:
DIRECT READ PH:

26
899.

11.907

DERIVATIVE OUTPUT, dE/dU

2
-t

3 4

'2

<-- EP 1

<-- EP 2

<-- EP 3

<-- EP 4
ORV TITRATION:

EQUIVALENCE PH

9.82

8.56

8.10

7.28

TITRANT UOLUME

0.767

0.935

0.989

1.206

COMPUTATION

0.0000

0.0000

0.0000

0.0000

TITRATION TERMINATED BY LIMIT ON NUMBER OF EQUIVALENCES PERMISSIBLE.

JAN 7 1992 3:12 AM

8 1 5 6 7 8 9 10
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.dcidendum.13 e 0

SAMPLE nUMBER: 29
SAMPLE DATA: 897.
DIRECT READ PH: 12.299

DERIUATIUE OUTPUT, dE/d

6 1 2 3 4 5 6 7 8 9 19

<- EP I

<-- EP 2

ORU TITRATIOH

EQUIUALENCE PH TITRANT VOLUME COMPUTATION

9.78 0.460 0.888

6.26 .6.578 0.0000

TITRATION TERMINATED BY PH LIMIT.

JAN 7 1992 1:89 AM
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v HC- SD-M- DP- 025
Addendum- 13 Rev 0

SAMPLE NUMBER: 6
SAMPLE DATA: 897.
DIRECT READ PH: 4.416

DERIUATIUE OUTPUT, dE/dU

0 1 2 3 4 5 6

O7"

7 8 9 1e

DRD TITRATIOH

TITRATION TERMINATED BY PH LIMIT.

JAN 7 1992 12:47 AM

Ar

.-- 58



WHC-SD-WM-DP-025
Addendum 13 Rev 0

- V

SAMPLE HUMBER:
SAMPLE DATA:
DIRECT READ PH:

31
821.

12.136

DERIVATIVE OUTPUT, dE/dU

8 1 2 3 4 5 6 7 8 9 1e
- I I I | | I I I

<-- EP E

DRV TITRATION!

P 2

EQUIVALENCE PH

9.72

6.08

TITRATIOH TERMINATED BY PH LIMIT.

JAN 7 1992 3:59 AM

TITRAHT VOLUME

0.471

8.581

COMPUTATION

@.ee@

@.Sege

59



4H C -SD }N-DP-025
Addendum 13 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R944 3AP891-9
Analysis: Sample Prep:
CYANIDE UNDIGESTED

Instrument: Procedure/Rev:
MILTON ROY SPEC 301 AL10724 LA-695-102/B-0
Technologist: Date:
E. COLVIN 2-03-92
Starting Time: Temperature:
N/A N/A
Ending Time: Chemist:
N/A D. BISENIUS

Description Lab ID Description Lab ID
I INITIAL LMCS CHECK STD R939-5578 11
2 REAGENT BLANK R940-5678 12
3 SAMPLE 3AP891 -9 R944-5778 13
4 FINAL LMCS CHECK STD R946-5578 14
5 15
6 16
7 17
8 18
9 19

10 1201

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 75C11-X/0.100 mL IN/A

A-6000-881 (03/92)
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HCS-qD 'I-P-C025
Addendum 13 Rev 0

CYANIDE ANALYSIS - UNDIGESTED SIMPLE

- T7, ** - -n ,

i
A.- Ca.. j'-

DO~l kf.bLJLI ? o £ .. 2 Cs

,7- c I .I -X ,fz. :OOLI
I "g.jS~jz7Z E( D!RL-0

4S46 %ao * #er --. ....

2-- .

I LI- j -1
Al 

9-k - 0 1

.7 12

I -

- a> .

.i a. AHK

3" - Z 0 g:

7 -
4-6x -a a0

'lo V~~' Of - 10, 0

0.9 0 ? 9 -3 - o.oo+)-(-0-0 03 4-2 2

-(6-)

Ol IrT .' I [M[M'I
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WHC-SD- 1-DP-25
Addendun 13 Rev 0-

'DAYS DATE: 02-03-1992

1 ROLL NO.: 80028

Y-INTERCEPT= -. 004303
SLOPE= .162726

SAMPLE ID#: R-940 BLANK
SAMPLE SIZE: 0
WVL AND ABS= 580NM 0.004 A

SAMPLE ID#: R-939 75C11-X STD
SAMPLE SIZE: 100UL-IOML-500UL
WVL AND ABS= 58ONM 0.724 A

SAMPLE ID#: R-941
SAMPLE SIZE: 750UL
QVL AND ABS= 58ONM 0.073 A

ThMPLE ID#: R-941 DUPLICATE

11MPLE SIZE: 750UL
WVL AND ABS= 580NM 0.074 A

SAMPLE ID#: R-941 + SPIKE
SrAMPLE SIZE: 750UL + 100UL-10ML-500UL 75C11-X SPIKE

. AND ABS= 58ONM 0.790 A

,5MPLE ID#: R-942
SAMPLE SIZE: 750UL
SVL AND ABS= 580NM 0.075 A

SAMPLE ID#: R-943
SAMPLE SIZE: 750UL
WVL AND ABS= 580NM 0.062 A

FAMPLE ID#: R-744
SAMPLE SIZE: 750UL
WVL AND ABS= 58ONM 0.067 A

SAMPLE ID#: R-745
SAMPLE SIZE: 750UL
WVL AND ABS= 580NM 0.074 A

SAMPLE ID#: R-946 75C11-X STD
SAMPLE SIZE: 100UL-10ML-500UL
WVL AND ABS= 58ONM 0.721 A

TECHNOLOGIST SIGNATURE:

SIGNED: 2 - 3 -/q2,
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W HC-St -1V M1-0 P-02 5
Addendum 13 Rev 0

CALIBRATION CURVE LACHAT NON-DISTILLED 25ML

CYANIDE DATE: 12-02-1991

CALIBRATION STANDARD # 351-R, 998 MG/ML CYANIDE

DILUTION FACTOR = 10/.1 = 100, WORKING STANDARD = 998 /100 = 9.9800

PIPET SIZE MICROGRAMS CYANIDE TOTAL ABS NET ABS

BLANK t 0 * .012 0
* * *

50UL .499 * .0900 * .0780
* * *

SODUL 4.990 * .8090 * .7970

* 9.980
* *
* 1.6370 *

*

*

*

*

1.6250 *

Y INTERCEPT
SLOPE
C C

=-.004303
* .162726
= .999953

100OUL

--63



,WC'SD-J-N -025
Addendum 13 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R944 3AP891-9
Analysis: Sample Prep:
ARSENIC UNDIGESTED

Instrument: Procedure/Rev:
PERKIN ELMER WA77479 LA-355-131/B-0
Technologist: Date:
D. R. JACKSON 1-7-92
Starting Time: Temperature:
8:00 N/A
Ending Time: Chemist:
3:00 R. K. FULLER

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R939-5595 11
2 REAGENT BLANK R940-5695 12 -
3 SAMPLE 3AP891 -9 R944-5795 13
4 FINAL LMCS CHECK STD R946-5595 14
5 15
6 16
7 17
8 18

91__ 19
101 1 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 129838C/.500 mL N/A

A-6000-881 (03/92)
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WHC-SD-VM-OP -025

Addendum 13 Rev-0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

CAUBRATION RECORD

Analyte: As
Procedure: LA-355-131 Revision: B-0
Instrument: PERKIN ELMER Property No.: WA77479
Technologist: D. R. JACKSON Payroll No.: 6C275 TDate: 1-7-92

Calibration Standard: 128B38C
Analyte Concentration: 0.100 ppm
Type of Calibration: LINEAR

Dilution Concentration Instrument Reading Unit
1 0.000 mL 0.0 nig 0.000
2 0.200 mL 20.0 ng 0.344
3 0.400 mL 40.0 ng 0.662
4 1.000 mL 100.0 ng 1.501
5
6
7

2

9
10
11
12
13
14
15
16
17
18
19 _ _ _ _ _ _ _ _ _ _ _ _ _

20
21'

Comments:

A-6000-882 (03/92)
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*HCM D 2P-02 5
Addendumi 13 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R944 3AP891-9

'Analysis: Sample Prep:
MERCURY UNDIGESTED

Instrument: Procedure/Rev:
PERKIN ELMER WA77479 LA-325-102/B-0
Technologist: Date:
D. R. JACKSON 1-21-92
Starting Time: Temperature:
8:00 N/A
Ending Time: Chemist:
3:30 R. K. FULLER

I Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R939-5597 11
2 REAGENT BLANK 8940-5697 12
3 SAMPLE 3AP891 -9 R944-5797 13
4 FINAL LMCS CHECK STD R946-5597 141
5 15
6 . 16
7 17
8 18

9 _19
+10 - 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 129B38D/.300 mL N/A

A-6000-881 (03/92)
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WHC-SD-W-D P-O23
Addendum 13 Rev 0

MERCURY ANALYSIS - UNDIGESTED SAMPLE

--' a --
ol~ 0-

27.nz-

S-c

-c4 o

I DII p p hL$UL3-0
07pp- 0.01 * k

Sl D V ,L -;/EC ?a 20l

fx4~~-0, 1-S 0/f 7*. ell,

, I it 0: -

M,'

I 4a~'c ~

71

o0-'/&00 (ft



WHC-SD-Wtl-DP-025
Addendum 13 Rev 0 -

WESTINGHOUSE HANFORD COMPANY
2-S LAEORATORY

CAUBRATION RECORD

Analyte: Hg
Procedure: LA-325-102 IRevision: B-0
Instrument: PERKIN ELMER Property No.: WA77479
Technologist: D. R. JACKSON Payroll No.: 6C275 Date: 1-21-92

Calibration Standard: 129B38D
Analyte Concentration: 0.1000 ppm
Type of Calibration: LINEAR

Dilution Concentration Instrument Reading Unit
1 0.000 mL 0.0 ng 0.000
2 0.100 mL 15.2 ng 0.090
3 0.250 mL 38.0 ng 0.236
4 0.500 mL 76.0 ng 0.458

6
7

9
10
11
12
13
14
15
16
17
18
19
20
21

Comments:

A-6000-882 (03/92)
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WHC-SD M1-DP-025
Addendum 13 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial #: Customer ID:
R944 3AP891-9
Analysis: Sample Prep:
SELENIUM UNDIGESTED

Instrument: Procedure/Rev:
PERKIN ELMER WA77479 LA-365-131/B-1
Technologist: Date:
D. R. JACKSON 1-29-92
Starting Time: Temperature:
8:00 NA
Ending Time: Chemist:
2:00 R. K. FULLER

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R939-5596 11
2 REAGENT BLANK R940-5696 12
3 SAMPLE 3AP891 -9 R944-5796 13
4 FINAL LMCS CHECK STD R946-5596 14
5 _ _ _ _ _ _ _ _ _ _ _ _ _151

6 16
7 17
8 18
9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 133B38A/0.500 mL NA

A-6000-881 (03/92)
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WHC- SD -- 025
Addendum 13 Rev 0

:EULZNIU ANALYSIS - UNDIGESTED SAMPLE
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W HC - SD - P- OP-025
Addendum 13 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

CAUBRATION RECORD

Analyte: Se
Procedure: LA-365-131 Revision: B-1
Instrument: PERKIN ELMER Pro ty No.: WA77479
Technologist: D. R. JACKSON Payroll No.: 6C275 Date: 1-29-92

Calibration Standard: 132B38A
Analyte Concentration: 0.100 ppm
Type of Calibration: LINEAR

Dilution Concentration Instrument Reading Unit
1 0.000 mL 0.0 ng 0.000
2 0.200 mL 20.0 ng 0.274
3 0.400 mL 40.0 ng 0.468
4 1.OOO mL 100.0 ng 1.132
5
6
-7

9
10
11
,12
13
1415
16
17
18
19
20
21

comments:

A-6000-882 (03/r
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WHC-SD-WM DP-025
Addendum 13 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R944 3AP891-9
Analysis:
ION CHROMATOGRAPHIC - CHLORIDE

Sample Prep:
UNDIGESTED

Instrument: Procedure/Rev:
DIONEX 4000, WB54428 LA-533-105/B-1
Technologist: Date:
M. MYERS 01-08-92
Starting Time: Temperature:
N/A N/A
Ending Time: Chemist:
N/A D. HERT

Description Lab ID 1 Description Lab ID
I INITIAL LMCS CHECK STD R939-5572 11
2 REAGENT BLANK R940-5672 12
3 SAMPLE 3AP891-9 R944-5772 13
4 FINAL LMCS CHECK STD R946-5572 14
5 15
6 16
7 17
8 18
9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD I73C11DC/.100 mL N/A

A-6000-881 (03/92)
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WHC iD DP-'2Y
Addendum 13 Rev U

ICA CXRUMATOGIANHIC A,%ALYSS -(C,'..rRTDE) - UNDIGESTED SINPLE
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4H C - SD- WiM-D-025
Addend'um 13 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYT]CAL BATCH
Lab Segment Serial No.: Customer ID:
R944 3AP891-9
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - FLUORIDE UNDIGESTED

Instrument: Procedure/Rev:
DIONEX 4000 - WB54428 LA-533-105/B-1
Technologist: Date:
M. MYERS 01-10-92
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA D. HERT

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R939-5571 11
2 REAGENT BLANK R940-5671 12
3 SAMPLE 3AP891 -9 R944-5771 13
4 FINAL LMCS CHECK STD R946-5571 14
5 15

16
71 17

8 _ 18

9o 19
10r 20 _ _ _ _ _ __ _

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 73C11DC/.100 mL I N/A

A-6000-881 (03/92)

S2



HC--SD-WM-OP-025
Addendum 13 Rev 0

ION CHROMATOGRAPHIC ANALYSIS (FLUORIDE) - UNDIGESTED SANPLZ

---. ~-a. s .

- Sq. -

--

- Sn ae C..M..... .. 0
it VAL D LJC4LX

SI DIV-73CjDC I<L$IL-1 -S..53 p

S I I) VAL SW/tLL~

fl~rJ.* ... s.3 .'.rJ...1A

lati-s ~ -. O7
T-O a

[sy S.--p -. 1 "

I 0 0%1/ DIU1.EX

S-I DO - 9/I it D JIE
SID VALt Ef '. E 102.137

83



W H C - SD 4RM D P 025
Addendum 13 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R944 j3AP891-9
Analysis:
ION CHROMATOGRAPHIC - NITRATE

Sample Prep:
UNDIGESTED

A-6000-881 (03/92)

84

Instrument: Procedure/Rev:
DIONEX 4000 - WB54428 LA-533-105/B-1
Technologist: Date:
M. MYERS 01-10-92
Starting Time: Temperature:
NA NA
Ending Time:' Chemist:
NA D. HERT

I Description Lab ID __ Description Lab ID
1 INITIAL LMCS CHECK STD R939-5573 11
2 REAGENT BLANK R940-5673 12
3 SAMPLE 3AP891 -9 R944-5773 13
4 FINAL LMCS CHECK STD R946-5573 14
5 15
6 16
7 17
8 18
9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STO 73C110C/.100 mL N/A



I-?

I5)

at
-i
0-

LI

0
ILl
F-
U,
~1
ci
~1
0

ow
Lfl F-
o

.1-I
0 Cflr

I -t

Ct TX.-.
00 CU,

C)

Ix

C-)
* -I

0~

ci
0
1-
'-2
0
tot:

C.)

0
3--I

1<
U.

V
12

a

0

* -- - t I I

* t

I

1I~
A. I

I!
I

a Ia.'

-t C

- - -T-

p-c

- -r-- -

b*

in

A

I

$1:

aI!



WCSrD-MP0 25
Addeldul 13 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R944 3AP891-9
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - NITRITE UNDIGESTED

Instrument: Procedure/Rev:
DIONEX 4000 - WB54428 LA-533-105/B-1
Technologist: Date:
M. MYERS 01-10-92
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA D. HERT

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R939-5576 11
2 REAGENT BLANK R940-5676 12
3 SAMPLE 3AP891 -9 R944-5776 13
4 FINAL LMCS CHECK STD R946-5576 14
5 15
6 16
7 17
8 18
9 s 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 73C11DC/.100 mL N/A

A-6000-881 (03/92)

86
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iHC-SD-WM-DP-225
Addendum 13- Rev 0

4K'39-'s) -s5 7

II

ii

C

JOo

15500

13 000

10.500

8000

5 500

0 500

-2 000

R!e: C IDYDA TA 191916W/P DOI Sample: LMCS'73C I D

BEST AVAILABLE COPY

3 - NIMEP-
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WlC-SD-W 1
1M-DP-025

Addendum 13 Rev. 0

4'W - 7

7v

I I .

rie: cI dxdata 191011001.002 Sample: BLANK

7--- -

-V

-rrr r WY- -r/T

1.00
- -t- T - IrT -rI-T-- -r r -r- r- r T r r,- rr -r

2 00 3.00
Minuies

4.00 5 00 B 00

BEST AVAILABLE COPY

I !- I I II

0-105

* 7 0.080

-'0 055

0.0'

-0.020

-0 045

-0070

0 100
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WHC - S D- W M- D P -025
Addendum 13 Rev 0

Fis: r:I,/dtda/fA101001.12 Sample: REA GANT StANK fls2

08 /N
N I

1?

42
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000 100 200 1 nn 4.00 .00 SOC
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WHC-SD-TM-DP-025
Addendum 13 Rev 0

52M5-77/ r ~/6Oz

rile: DXIDA TA 9101001. DO Snpie: R944
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BEST AVAILABLE COPY
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W~HC-SD-W MDP-O2S
Addendum 13 Rev C

File: rctdaa9lD1iOOI.DlO Saznp/wRS44

3 -NtTRITE

- FLUORIDE
S- SULFAT?-

5' 2 -CHLOR[DE

-- 5 - PHOSPHATE

- I' IL iI | i i r JI it iI] LJ illI - i 5TFTJ 9

000 100 200 300 4.00 5t0 600
Minutes

BEST AVAILABLE COPY

S



WC -- -DP- 02 S
Addendum 13 Rev 0

DATS REF-RGCE5ED ON Sunt Jan-12 19: 35:14 1992

7l Cm: L C s Dat In: Fri iJan 10 02: 51 :2 179

+st iJe : F >.DX DAT uri 81.10 1
MoLtod : d methodisYvTi mat

O I Addrts: 1 5stemi : IniE ct#: 1 Dptector CDM-i

P Fif iLME DILU T III r TE N PF R T TR U REA FFJ

Extrn 1 101 ou 5Hz 0.00 w.02 1000

Fl. ERet Component Concentration Heiqht Area 1A1. %DeItta
Num Time Nams Code

1 1.12 FLULRII DE 57.607 1698 9360 1 4..
2 1.57 EHLOR IDE $12. 432 1654 8243 2

1.77 NITRITE 532.05F7 5019 34496 2
4 2.15 3433 .4 . 109 4396 33996 2

,. 3. N I Rg.TE 671.41u 4312 41330 -..
4.27 PHOSPHT-E 528-.1 1164 15470 1 -o.

7 5.2 EULF0ATE 618.475 2986 45410 I --CK0

File: CIDXA2TA 19181101-.DlO Sample: LMCS/73C11D1

18.000

.600

13.000

10.500

8.000
3 - -NITRITE

4 -inftIA TE
5.500 9- ATE

I -FLUORDl-CHLO ,E -
3.000 *- pO AT

0.300A6

0.00 1.00 2.00 3.00 4.00 5.00 s 00
Minutes

BEST AVAILABLE CC>

533



WHC--'M-DP-025
- ------- - -- -j L ~ 3 ~ 2 L - -- -----..--

NLm I L Z.' IIFL /...s,, -' - ale: Fri Thn 1(0 > :i:i'9' 9
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P1 17 DILUli F 1 N1 1 F

n .. ERKI 21

I rOr 0rEA REJ

6.02 L

. '5 FL- f. F- I- F

1.75 NJ TI I IIE

2. r32' [I tR T F 

* .2, ElATh t

I I 1' I !

7
A,51. 4. 7,

- 't , tr7
L25../54

l1b'' 820.7

1 2Wi 735
33459

4 1 2 33t 0 0

I ff1 .25342
IY'"' 46:92

1.I

2 -'

2 -5.

. .1 File: cIdxIdala910lOl.D2G Sample: LMCS/73C1 10C
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MYHC-SD-W'M-DP-025
Addendum 13 Rev 0

rTi If1 -- I !

7 1ri
1 t (.

i '1

Gi/c: C !1DA TA 1910 1001.DI Sampe LMCW73C1C1DM

BEST AVAILABLE COPY
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HC-SD-wM-DP-025
Addendum 13 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R944 3APS91-9
Analysis:
ION CHROMATOGRAPHIC - PHOSPHATE

Sample Prep:
UNDIGESTED

Instrument: Procedure/Rev:
DIONEX 4000 - WB54428 LA-533-105/B-1
Technologist: Date:
M. MYERS 01-08-92
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA D. HERT

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R939-5574 11
2 REAGENT BLANK R940-5674 12
3 SAMPLE 3AP891 -9 R944-5774 13
4 FINAL LMCS CHECK STD R946-5574 14
5 15
6 16
7 17
8 18
9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 73C11DC/.100 mL N/A

A-6000-881 (03/92)

36
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CN C:Rc.ATOGRAPHIC ANALYSIS -(PHOSPITE) - UINDIGSTED SANPLE
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WHC-SD-W -DP-025
Addendum 13 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R944 3AP891-9
Analysis: Sample Prep:
ION CHROMATOGRAPHIC - SULFATE UNDIGESTED

Instrument: Procedure/Rev:
DIONEX 4000 - WB54428 LA-533-105/B-1
Technologist: Date:
M. MYERS 01-08-92
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA D. HERT

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R939-5575 11
2 REAGENT BLANK R940-5675 12
3 SAMPLE 3AP891-9 R944-5775 13
4 FINAL LMCS CHECK STD R946-5575 14
5 15
6 16
7 17
8 18
9 19

10 120

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliguot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 73C1 1 DC/.1 O mL _N/A

A-6000-881 (03/92)



WHC--SD--W -DP- 025
Addendum 13 Rev 0

ION CHROMATOGRAPHIC ANALSIS - (SULFATE) - UNDIGESTED SAMiPLE
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HC- SD-WM-DP -025
Addendum 13 Rev 0

IT
'Vt. 4 ,

12 

File: c. dda/aI Y1910601.021 Sample: LMCSA73CI 10C

13.539
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533
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I. R rATE
3.533Irur' c toifi.NflPH r
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WH C SD-M-DP- 025
Addendum 13 Rev 0
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WhC-SD-VM-DP-025
AddendUmIr 13 Rev 0
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WH C- SD-WM-DP- 0025
Addendum 13 -Rev 0
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i1r Vt WHC-SD-AMP-D-025
Addendum 3; Rev 0 I I - --

DIONFZCX EThOD PACtAMET'ERS - SYSTEIMI.MET

A System Parameters

System Name : systeml/qpm
"Number of Detectors.. .......

etector 1 Type. ........ ...... . . . ..
RIADetector 1 real time plot scale(uS)............

Run Time '(minutes). ... ,...... .................
*Bamplinq Rate (seconds).........................

-- DETECTOR I PARAMETERS --
Report Options

Save Data File..... .......................
Data File Name: c:\dx\data\9I10801.D07
Create ASCII Report File.........................
Print Report ........... .. ... .........................
List Peaks Not Found in this run. ...................
Report Unknowns Found in this run ...............
Prin t Chromatoqram. ........... .. ....... ..... . ....
Au toSca le Chromatoqram to Hiches t Peak ............
Fill Peaks with Color ..........................
Draw Grid Lines on Chromatoqram.. ...................
Label with .Peak Number............ ..... ...........
Label with Retention Times on Chromatoqram......
Label with Component Name.......................
Format File Name: c:\dN:method\defaul L.rt

Startinq Peak Width seconds)..
Peak Threshold (mY or uS/data pi
Feek Area Reject..................
Area Reject for Reference Peaks
PFrcent Retention Time Window for

Paramete

in L&rval I

Reterrenc Peaks. ..........

Inteqration Timed Events

Time Descriptiun

L..6 Start peak detection
1. 28 S LarL peak d te tioi

Calibration Farametwrs

Number Mt Levels for Calibration.
Calibration Fit Type. .............
Replace Or Averace Calibrations..
E>ternal or Internal Calibration.
Calibrate by Area or Heiqht......
Default Injection Volume.........
Default Dilution Factor............
Resnonse Fctor for Unknown Peak:
Calibration Standard Volume .....
Internal Standard Volume ..........
Sample Unit .... ....................

6
oundrat.ic
Replacc
E::tarnal
Are=

1 .I1.7
±.
PF-MK

1'4

I
CDM-I
20. 00
6.00
0.20

No
Yes
[No
Yes
Yes
Y es
Yes
No
Yes
INo
Ye=-

rF

~I n
L Q-)
1000

.......

.......
,......
.......
.......



= I. + K14Area + I2Areat*2
j = . 94259E--0C2 WHC-SD-M-DP-025

= S. 41821E-005. Addendum 13 Rev 0
N) = --b.0 2 E- 1

L EvW- eI Ounuri t Areim Heiaht

1 1 . I (::OE-u'1 I97 .49
2. 00CE--)C1 4756 848

3 .60)II-E-001 8846 1706
4 1 12(C0oE+00 17365 3475

2.190(0E4 CH) I2679 7321
S 4 . 22 +(E+0 ( L4 175 12636

ComponEn-ft 4 2 CHLR IDE HetrtLi on lime 1 .1
Pet Eence Pe- 1, FLUORIDE Window Size 7.00%

nt = .) 4 1*, rec + K2*grea*4

K2 = -,.22379E-nil

Lev] mlunt Area I leiht

.1 1 .3t 0 E-JF I 123 9 25!2

, c3. 7, IE-P 1 77 567
3 66000EOO1652 1337

t 1.31P E+ 0 2 2429
2.f59tOE+000 2 .76-- 5058

6 .) k ) ikE000 53889 9322

C.LmOFplnen t 41 3 NT R1-E ReLention Time 1.5
Reference Feel FLUORIDE Window Size 7.00%
AtinCL t = K) + 1 fAlrea + KIAreatI2

= 4.4194E-001
= :1.9994E-( 4

= 2.77 37E- -12

Le.'e 1 Am10i unFt Aca 4Ei tit

1 . 25000E.+000 7115 1213
2 10(:)OE +O0C0 19523 3097

3 .1 8000E-000 39962 560
4 1 . 22300E+001 91819 12982

5 2. 40000E+0l -170965 24711
6 4. 62200E+00l 328741 45930

Component # 4 NITRATE . Retention TimeS 2.35
Reference Peak FLUORIDE Window Size 10.00%
Amount = K + KI*Area + K2*Area**2 . '

KtO = 2.98060E-001
K1 = . 56421E-004

K<2 = -7.1771 1E-011 P

Level Amun Areaj Heinht

1 i."i0oooE+'occ ;6 22
2.75000E+000 15858 1829
5.47000E+000 32863 3596

4 1.08200E+001 68086 6938
5 2.12300E+001 144490 14096

6 4.08909E+001 300898 26722
P. 1 . 1300 5826 2

'IiI-9

T1'



iC -SD -WI-DP-025
Addendum 13 Rev.0

Cor mpon ant J S ROM I D-
Reference Fz I FLLJCJIDE
AmnCLlrt = 4 1 Il tCDre- + r 2

O7 = .774 6-- 02
nF = .IE K

3= 1.,-, )L)

Retent ion Time
jii clw Si:!

Level AmoLrit re, HeiLht

1 1 .2600E+ 9116 543
3.)1 4C IE+04l o)1 -57

6.S6(OkiE+(WQ 4'7--o -477
4 1 23?0E+0K1 47855 4297
5 2.4 7T A +flO 94744 -521

6 4 -81VE+ CA is79 9473

ComiIoner t 41 & PHCSPHATE
Ret erence F eel: FL Ull rIDE
AflIount = 4- 1 J *At1 a +t1- LAt rE

1 = . 1 '75tE-Ci 4
K2 = -. 57K7E -'1P

Fctentjon Time
Ilindoi-, Size

Level A N, C, Lkt [w tIqj I't

1 1 14)' E+ -4' UD 1 6

0 r71 1 '77
1.;:5 c~vo:34757263

6 4 E41 C;7

C cmpoet 41 7 ELI.-FA-E
Fef erence Peal FLUCIR) DE

A lit = : + 1 . 4, 1rE- +. K2 re 42
-4 = 4.9T3f3TE -

I1 = 1.23q flE-0i

Retention Time
Window '3ie

Level Aflour t fArea Hleiqht

1 1 26CIOOE4(W)() 8321 546
2 *.34C00E+0C0 21548 1429

3 6.2600CE+000 46141 2990
4 1 . 2 )900E+001 97737 6333

5 2.43100E+001 21K0A4 13628
6 4.S810iE+0C1 440911 27239

~'A'

I--

106

=.2

I1).- A

4.9

I . j

I I



Addendum 13 Rev
IC Control File: C:\DX\METRDDS'YSTEM1. TE

Step Time Description

Init
Init
Init
Init
Init
Init
Init
Init
Init
Init
In t
Ini t
I r ± t

InitI ri i t
InitIn i t

Init
1I
1

2
2

4

DeQ C
A. 1 us

CDM-1 AutoOffset Off
CD-1 Recorder Mark OFF
CDM-1 Temp. Comp. = 1.7
CDM-1 Recordr Ranqe
CDN-1 Cell ON
CHO Heater = 25 Deq. -

Valve A Oil
Valve B ON
Inject Valve OFF
ACI AutosNp OFF
ACl F:LY 2 OFF
ACI TTL 1 OFF
AC1 TTL 2 OFF
ACT AC I ON
GPM Start
GPM Hold Gradient Cloc.ck
GPM Reset ON
CDM-1 AutoOffset OH
Start Samplinq
GFM Reset OFF
CDM-1 Recorder Ranqe =
Inject V1ve 1N
GPM Run Gradient Clock
Inject Valve OFF
ACI Autosemp ON

uS

GpmFile: C:\DX\METHCD\SYSTEM1.GPM
Lo Pres-ure Limit = 200
Hi Pressure Limit - 200:
Eluant 1 - DI WATER
Eluant 2 - SODIUM CARBONATE
Eluant 3 - SODIUM BICARBONATE
Eluant 4 - Eluant 4

Time Flow %1 X2 %3 X4 V5 V6 Comment

0.0 2.0 84 18 8 0 0 0

T;

a
.1',

-- j~fl7'<
-. 4,

1 - 0

0.0
0.0
O.u
0.1
0.1
0.J
2..6
3.0

'I



WHC-SD-WM-DP-025
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R944 3AP891-9
Analysis: Sample Prep:
GAMMA ENERGY UNDIGESTED

Instrument: Procedure/Rev:
WB57237, W857265 LA-548-121/D-0
Technologist: Date:
L. TEMPLE 1-04-92
Starting Time: Temperature:
00:30 NA
Ending Time: Chemist:
1:20 S. CATLOW

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R939-5530 ill
2 REAGENT BLANK R940-5630 12 -
3 SAMPLE 3AP891 -9 R944-5730 13
4 FINAL LMCS CHECK STD R946-5530 14
5 15
6 16
7 17
8 18
9 191

101 201

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. o
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD 48B49/.1 00 mL NA

A-6000-881 (03/92)

195
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1XIMA ENERGY ANALYSIS - UNDIGESTED SAXPLE

-- -A Nen - Pa

R 939.-5520| 10-AP 12-16-91 16. 1 25

GEA 1L-7 -- 121 7ECOVERY N124W 0

7QLn SrD
~ ~" ~ CG0 .. 4.S9pk -s

RESI-LT .. REC

KSLT %Rc1

- .25 -

R 9Fq.-5730 1OZAP 12-16-91 16, 10

GEA LA-b18-121 uCI/L N14IW 0

-- ff) q - 1-9

COUNT AS uCI/L 4 -
LASER PRINIOUT -.

$ 6 | C , . .. * . C ' y - Lo40 3 L4. I0

4 4 L ,, * "
- L.4 . via'ttit

Y, 1, 1

Nr ~~ e - F, F A gji~

R 9 40.- 5 6301 1 AP 12-16-91 16:

GEA LA-54d-121 iUCI/L

CO tN I AS1C SL

Cej'1f-.

LASE 40 - L.Tt
4 V

,47 z C q ~

a.1 7 - P C C A
V6.-5530 lOJAP 12-16-91 16:1:

GEA LA-548-121 RECOVERY - . 0

? 0O^1 SID

Ca4,o -, C6tp~
COLY STDISC't'i

901 S1D VAL

RESULT REC nV
R.905 SID VALtj ;. v b qt

: 1,f/T In'/ CeI h

AIS it'E

Togu

0- I-t C4~**d I,
- - ~. .cWI"

2

i0-11 9

"0

I 
i



W-SD-WN-P-02 5
4AQd&ndm13' RAv 'C

4.

G iH i i A F E C T R U H W ±1 A LU

CANBERHA SPECTRAN-F f m . 06 SiJFTWARE

222-S COUNTING RODM

A N A L Y S I S P A R

MCA UNIT NUMBER7 1 / ADC UNIT N
DETECTOR NUMBER: 2 / HEOHE [
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACIKGROUNII CHANNELS: 4 ON EACH
PEAi CONFIOENCE FACTOR: 8O0%
IDENTIFICATION ENERGY WINDOW: +- 1,50 KEV
ERROR OUrtAION: 1 96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLEI AHALYSIS PERFORiJED

01- JAN-9

5 M E T K : 3

UMBER :
UMBER?

2 0
42

SIDE OF FFK

SPECTRAL DATA READ DIRECTLY FROH 16LI CHANNEL
ANALYZED BY: 69549

SAMPLE DESCRIPTION: R939-5530
GEOMETRY DESCRIPTION: 22ML Li0
SAMPLE SIZE: 100O0E-03 LI
STANDARD SI.E : 1 .000 E100 E
ANALYSIS LIBRARY FILE: ANLO0K

CONVERSION FACTOR! 1 ,00061FL-1

COLLECT STARTED oiN 1-JAN-92 AT on21m4;4

COLLECT LIVE TIME: 3000. SECONDS
REAL FIHFt 3002 SECONDS
hEA' TI I :ME: 0 %

DECAYED TO 0. DAYS, 0,0000 HURS fIFcRE TlE START (IF

ENErWY CALIBRATI N PERFORMED 17-hAP ?3%
EFFICIENCY CALIFERATION PERFORMED 1 YliT-91

)HALY ER

CI1 LF{T

BEST AVAILABLE COPY

110

-I



WHC-SD-WM-DP025.
Addendum 13 Rev 0

0 1 o J 2

SIPMLE;&w 0  3-5530
ATA COLLECTED ON 4-JAN-92 AT 02:11 '80

DECAYED TO 0, DAYS, 00000 HOIJE BEFORE THE START OF CDLLnvT

& A I 3 N U C L I D E

ACTVfET',

MEASURED

A N A L Y E I 6

CONCENTRATII il uCi/LI
DECAY

ERROR CORRECTED ERROR

R E P 0 R T

EiiEW( CO IRiE>H

E PECT D IFF

AC-228 LL' 1 .55E+00
AC-22SA LLD .56E+00
AC-228b LLD 5 68E+00
AG-108h LLD 9,64E-01
AG-110M LL' A,156E+00
AM-241 LLD 5 27 E+00
AM-2 4 3 LIL 1 1 3E+00

AM-243A LLD 1,3E+00
flh-2438 LLD 1,49E+02
AR-11 LLD 6.9 5E-Gl
AU-199 LLD 9.3E-01
1A-133 LL' 1 .26E+00
D.'Y-139 LL 2.77E.10 0
BA- -10 LLD 3,6LE+00
DA-141 LL b2 18E+00
BE--7 LL 856E+00
BI-207 LLD 9.80E-01
DI-212 LLD 71LE+00
BI-214 LLI 5.83E+00
BI-214A LID P583E+00
EI-21-b LLD 7,93E+00
DI-214C LLD 2.37E+00
C -109 LLD 1,71E401
CE-13? LLD E

CE-11 LLI'9.72E-01
'CEPRi44 LLD 7,5E+00
CO-56 LLU 1 -0-E+00
CO-57 LLI' ,93E-01
CD-53 LLI't 1, 0E+00
C6-60 6.05E+01

CR-51 LLB K676E+00
CS-134 a.14E+01

CE-136 LL' 1.03E+00
CS-137 01Et01
CS-1 35 LLfI 1 32E+00
EU- 1 I2 LL 2.77E+00
EU--154 LOL 2.10E+00
EU -1 L Li 2, 2'+00
FE-E9 LLD 2.38E+00
HF- 181 LL D 1 .07E+ 0 0

HG-203 LL[' 6, 92-01
1-131 LLP 9.58E-01
1-132 LL I1,41E+00
1-13, LLD 9,92E-01
1-134 LLE' 1.63E+00
I-135 LLDI2.60E+00
K-10 LLD I,?9l+ 0
KR-35 LLD ::2 . 07E+02
K1 --s5 LI '6.31E-01

i-3.04E+00

++-3,24EthOO

+-3,23E+00

LLDO.55E+00

LL[' 51 E400
LLI.6SF+00
LLD 9,64E-Oi
LLD <.5E+00

LL' 5.2?+00
LLD 1.3E+00
LLI 134E+00
LQUIn: l,9tO2
LLD.6.95E-0
LLDK9.3IE-O

.LD. 1 26Ef t
LLDK2 ,7/E O
LLD'3 69E+00
LLDI 2.8E+00
LLD .56E+00
LLD 9,80E-01
LLU 7.31E+00
LLD<5,33E+00
LLDI',83E+00
LLUI 7,93E+00
LLDK237E+0M
LL 1 71E+01
LLOK6 2SE-01
LLD'9.72E-01
LLD'7.59E+00
LLDM1,05E+00
LLD1 4,93E-Mi
LLD 1<05E+00

6.05EI01 4--3.0!E+00

LLDI6K76E00
6.11E+01

LLD 1,03E+00
6,01E+01

LL' 1.32E 00
LLD 2.7/Ef00
LLI'2,10E+00
LLW2.275+00
LLDM 30E+00
LLI .07E1+00
LLW - 92E-01
LLD 9 53E-01
LLD I * 1E+00
LLD 9 92E-01
LLI Id 6E+00
LLD<2 60E+00
LLU K491E+00
LLD<2.07Ef02
LLE'K6.3-E-01

f-3,23E 100

911 .07
911.10
F 1 1 . 0C
338 M"
133,94
657 7 .

74,67
74,67
13. 10

1293.04
111 80

125 85
53. 2
190 '2'

477,5
56917--
727 .27
6M932
E09 132
120:. M

1704.51

16 5. 8 '
1 15 .01
133,51
8 46 ,7
122.0L
6 10 71i

1132,50 --M7-
11/3.14 -0 7 ,

6 04,71 - 0 .4
61E.51

02.6 0.4

1135,86

10V31

182,2-,

''9'C'

239.W

364 .4 .
a67,6'
529,6y

Li6 41_2,1 00 . 4i5

1160.75
513,9-

5 1,.17

--- z, I N , HCOh

NUCLIDE

TT



LA--1-l0
L A-1 12

ht I. - S S
NA--22
H A - 21
NB-9 1

NB-91
NB-97
NF-237
NF -238
iP-239

FA-233
PA iN-23
PB-210
F B- 212
PB-2120
PB-212B
FB-214

PB -214A
P -214B
PU-210

FO -2 11
PO-216
PUL-23
PU -21
RA-224
RA-226
RB-88
<B -89

RNJI-220
RU- 103
RURH 106
58-124

SB-125
SC-46
SE-75
SN-1 13

R- 85
SE-91

S R -92
IA-182

TC-99M
TE-123M
TE-1251

T E -132
TH-228
T H-234
T H-234A
T H -273 1 8
It-208

U-235
U-235A

LJ-235B
U- 23 3

S-is.
XE-131M
XE-133
XE -133h1
XE-135
XE-138
Y-88
7-91
Y-91h

LLD 2 ,
L L i' .l .
LL , 2.,
L L 11 .

L Lb It7
LLD I7,
LLD -1,
LL' 8.
LLD 9,

LLD :.
LLD I,LI L 1

LLD i.

LLI, 1,
LL' 1
LLD :1

LLDA1,
LLD 2.
LLI' 1.
LLU 1
LLI 3.
LLD 8.
LLI' 4
LLD 7.
LLD' 7,
LLD 2,
LLD 1
LLD 1.

ILI, '

LLD 7.
LLD 9'
LLD 1

LLD 7
LLD 1.
LLD 1.
LLA 11
LLF 9
LLP 1.
LLE' 6>
LL' 3.
LL DK'.
LLI' 5
LL' 1.

LLI' 1.
LLD 1,
LL 3,
LL' 1.
LLD 9,

LLD 4
LLD .
LLE' 3,
LLI' I
LLD 1.

L' 6.
LLI'4,

ILL' l 3
LLD Q.

LLD :35

LLD' 6L. LY, ::15

9 Et1 1
31E-01
08E + 0 G
7-1E-01
1 9E+00

4 '9El-01
00E+00
99E-01

16E+00
98+00

05Et0
36E+00
71E+00
06E5+ 02
40E+02
32E+00
325E 00
00E+01

86E+00

3 iF I: +00

25E+00
75 E 04

I 4E+00

37Et +04

3E+03
33Et+05
15EF01

37E+01
6 4E +00

1 4 5 1 00
14E+00

91E102
10E-01

StE +01
26E+00
49Et +00
1 9E +00
08E+00
29E-00
075-01
75E+00

66E-01
64E+00
12E-01
66E-01
59E+02

1EE-01
6 3Fl+ 01
01Et+01
01 E +01

O6E+01
20E+00
72E-01
72E-01
5IE+CO
58E+00
O . El 4 E00

53E001
945E00
5/E +00
39E-01
S9E+00

351- -01
22E02
32E+00

'HC-SD -WM-P-025
Addendum 13 Rev 0

LL~D>2. S-tE4
LLIIKSTlE-03
LLu 2 .08E+00
LLD 9, 7E-S'
LLD' . j9E+00
LLD 7. 1';L-01
LLD1 .00E+00
LLD S.99E-01
LL : 9.9tE-01

LLDE5.16E+00
LLIKA.98E+00
LLDK .45E00
LLD A,36EfO0
LLDi 1 71EtF00
LLUI2.06sf+02
LLDI 1 IOE+02
LLD 1 .321T00
LLL' 1.32E+00
LLDI2.00E01
LL' <1 81E00
LLD') >84E+00

LLD 322500
LLD<8 5104
LLDI ,00E+04
LLD 7.37E+01
LLD *736Et03

LLU<2.33E+05
LLDl 1. 5E+01
LLD 1.37E-01

L 5.64E+00
LLI<5.14E+0(
LLD-7,91E+02
LLDA9.13E-01
LL-1,66E+01
L lD .26E+00
LLD-7.49Et00

LLD'.19E+00
LEDAM 08E+00

LLUK1,29E+M0
LLIK9.07E--01
LlD 1,75E+00
LL O6,66E-01
LLD 3.64Et-00

LLD 5.12E-Cl
LL' W566E-01
LLD ±.59E+02

LLD <18E-01

LLO 5>6E±01
LLD 1Ei 01
LLD 1.01E+01
LL73,65E+ 01
LLD 1,20E+00
LLD9.72E-01
ELLI? ,972E-01
LL 4.51E+00
LLD .58E+00
LLU W-3.03Ef

LL' 23E01
LLID1.94E00
LL 15,'7E+00
LLD 6.39E-01
LLD'4.89E+00
LLD 35E-01
LLD<3.22E+02
LLD 1.32+00

A 9~y. 53c'

~;Q ~-// >

159
61
2 :' 2

034

70
76 5
65-7

934
277
311

1061
46

29
23?
300
351
351
295
80.4
79Y
S04
129
1-IS
2401 A S

1336
1031

5 .39
197
621
6.2
176

1120
2s4
391
213
444

1 121
14.)
109

1 13

10a

85

6-3

±02

133

253

1423

685
1 63

I-
232

243

1 204
54 4

C-
0

-

- -

112



ZR-S'5 LLD 1 .,lEt00
ZR-97 LLII1,01E+00

TOTAL

HC - SD -'AM-D P - -025
Addendum 13 Rev 0

LLD 6.6 E+100
LLD,1 01 E1 0$

2, 02E+02 +-5 .DOE00 - . 02E+02 +- S'0E00

F /39-$~%o

EBAh A** M44iEY/tiIS INTEGRATiI ON
tiAXIMUM FERMISSABLE ACTIVITY 1.30E-0C UC/LI
TOT;L NEfSURE E ACT I TY , 2.02E 02 ( +9 50ET100)
*T TECH. SPEC. &I*Z4* (+-4444)

TNRItRD DE 1)I T IOW

UC/LI

ERROR UUOTAT I lfN , T 1. Y'6 SI LIMA
ILl) CONFIDENCE LEVEL AT 85.0%

FEriK S NO 1 USED IN (4NALYSIS

ENERGY NET ARE,)
IKEY COUNTS

ERROR tMM;S/SEC
A

-182
19 1

20
17
12

.9

.6

.8

1
9

1

I 9E+01
.88 E +0 1
.60E+01

66. 28.2 S,2 1E+ 00

*-.

BEST AVAILABLE COPY

113

C7
UENT ROI
CHN NIl EL

1138.
1 603.

729

19

t53
65

562 . 73
568. 38
801 .36

1364,37

75c.73
13.33

3



AeC - SD M- d P-Op2ORe
Addendum t3.ReV C

4$44~~~~~~ A44 4 4 t4 4 j,:~ 4

G A N S F E C T R U Ii , !( L 7 S I S

4 f 4 4 4 4 * IF * 4 4 A 4 $, 4 4 I 4l A 4 4 4, 4 -{

CANBERRA SFECTRAN-F US 1) S WFT7,RE

222-S COUNTING ROOM

A N A L Y S I S6

MCA UNIT NUMBER: 1
DETECTWTh NUMBER 2
SFECTRUM SIZE: 1096 CHANNELS

OFIIER F SMOOTHING FUNCTION:
iUMBER OF BOCKGROUND CHANNELS:
HEAL CONF IDENCE FrCTOR: nu

0 1-JAN-42

F iF N E T V R S

ABC UNIT NUMBER: 7
GEONETRY NUMBER

O N ECH SIIE 0

.0

FEAk

IDENrTIFICATION ENERGY WINDO W: +- 1.50 KEY
ERROR QUO AtI 1, 96 SI GNn UNCERTA fITY

ENY I RONMENTAL B CRGROUN' SUBTRACTE It
LLI CrI1CUL'tIl1 FEkF0iN NEDt
iiEASUREfi ENERGY DIFFERENCES LISTED

h11 TPFLET ANALYSIS PERFORNED

SPECTRAL ['ATA F:EAt DIRECTLY FROM MUL.TICHANNiEL tHALYLF (No
i4,ALYZLD BYt 69>I9

AMF LE tE SCRIFTI ON R 9 1-5630
OEOMETRY DESCRIPTION: 22ML LIG
SAMFLE SIZE: 2.2000E-02 LI
STAIIARO SI'E; 1 0000t00 EA
ANAL SIS LIBRARY FILE: ANL000

, OCLVERSI: ON F Clk I, , U' -D E+

COLLECT STgFRTt ti ON ')-J)II-92 ;iT -3:1:. 6

COLLECT L IVE TIME:
REAL TINE:

E Y A I FAt I I E 1 -

DEC)YEti TO 0, AYS 00000 HOURS BEFORE THE Si AR!

3000.
3000.
00.00

SECONDS
SECOti i S

ENER(,Y CLIBR, TION PERFORNED 1 -N -5
EFICIENCY CALIBRAT I ON FERFORr!Eti 1,-(1iY-

BEST AVAILABLE COPY

0F C()LL EC UT

4

114



222-- COUNT INO KO'h

- SD -'M-OP-025
AddFndUm 13 ReV- 0

F' E A K A N 5 L 77 3 I S

PlK CFNTRO in
CHANNEL

ENERGY F wHN
KEV KEY

b rC .i I b f-N T I C

COU 1S COUNT S

1 1323.20 661,21 1,83
tB 66L .85

2921.66 1460.37
1A6o.S5

1 .96 8.

95. 2.3 US- 137
1,37 13 ,9
147, 17-4 K-NC'

156w j .

ERROR EUITATION AT 1.96 SiGMA
PEAK CONF I DENCE LEVEL AT 85. 0"

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO12
BACKGROUND DESCRIPTION: BNkG
BA C K G RU U I 1
B A C KG R 0 U N 1

COLLECT STAR
LIVE TIME:

TED ON :s-AUG-3:3 AT
60000, SECONDS

16 :4600

BEST AVAILABLE COPY

115
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ER k T) ; [IUCL I LEZ
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N.
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0-
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WHC-SDIDP-025
Aldendum 13 Rev.O

222 -3 COUT I iN ROOm

Copy

04-JAH-22 61:;3

S3;MPLE: R?'A0-5630
DATA COLLECTED ON
DECAYED TO 04

'I-JAN-92 AT 03:15:36
rnYs 00000 HOULS LEFOLE TH: START

k A 11 I U N U C L I D E t; N It L Y S I S

UF CCLLEP V.

F E F F T

ACT1)11Y CONCENTNATION YH i./LI
DECAY

MEASURED ERROR CORRECTED ERROR

ENEROY CHF-F. I 3h
KEN)

ENFECT DIFV

AC-228
AC-228A

AC -228D
iG-1108m

AM-241
AM-243
AM-243A
AM-2130
AR-11
&U-IS

ii - 133
DA-139

B A - 1 390
BA -110
BA-i 41
BE-7
- I-207
BI-212
DI-214
BI-214A
DI-2143
EI-211C

CD-109
CE-135
CE-141
CEPRI144
C9-36

CO-57
CO-58

CO-60
CR-51
CS-134
US - 136

C- 13 7
CS-138
EU-152
EU-154

EL-155
FE--59
HF-181
HG-203
I -131

I- 132
I-133
1 -134

1-135
K-1 u
IR-80
KR- 85M

R-87
KR 8"

LLii 6.05E-03
LLI A.61E-03
LLDI 1 >OO-02

LLD .69E-03
LLD'3.62E-03
LL' 1 ,I9E-02
LLD 3.30E-03
LLD .3,30E-03
LLII 3 ,26F -01
LLE'-3.03E-03
LLD 1.33E-03
LLD<:2 *22F-03
LLD, 5,BSE-03
LLD 6,09E-03
LLD: 5 3iE-03
LLD 1 .2E-02
LLI 1.81E-03
LLI' )3E-02
LU 0 ,17E-03
LL' DAiE-03
LLI 1 .26E-02
LLJ 1.29E-02
LIlD .15E-02
LLD 1.31E-03

[L 2.27E-03
LLEi 1.79E-02
LLD 1 .31-03
LLE 1.15E-03
LLIn 1.95E-03
[LLD 2,14E-03
LIL A .21E-O2
LL' 2uOOE-03
LLD 1.93E-03

5, 83E-03
LLiD6.27E-03
LLD 132E-02
LLI 7 77E-03

LL 5.01E-03
LLD 3 6/E-03
LLiD 1 69E-03
LLE: 1. E-03
LLI' 1 46E-03
LLD ,F20E-03
LL It 1 .,!E-03
LLD :2 71E:-03
LLDL 7.89E-03
LLD- 1.92E-02
LLI5.43E-01
LLE': .44E-03
LLD :3,75 E-03
LI It 6, IOPE-02

NUCLIDE

LLD 605E-Q
LLI .6ME-0:7
LL 1.001-02
LL' 1,69E-03
LLD 3.62E-03

Li 1 19E-02
LLD 3,30E-W3
LLD 3 .30E-G.
LL-D 320E-01
LLD 1,03E-W;
LLD j : E-03

.LLD I 2 2!E -0 3
LLIN5.SSE~03
ILLt 6 . O E-G-3
LLD , 3'OE-03
LLI' 12E-02
LLIV1.31E-6-3
LL1-110.30E-02

LLDA<,1 AE- 0
LLDQM -).E-OS.

LLD "126E-02

LLD o.29E-02
LLD 4.15E-02
LLD 1.33E-03
LL' ,27E-03
LLII 179E-02
LLtI .&LE-OS3
LLVI 1 1E-C'2
LLD 1<95E-02

LL 2,14E-032
LLD 1.21E-0:
LLD 2,00E-0-n
LLD 1'9E-02

+-2. 62E-03 , E-3
LLD 6,2WE-0:'

[[L- 1I32E-GOS
LLD 777E-03
LLD 5,01E-M3
LLI 3.67F-03
LLDI 169E-02
LLD 1'E-OS

LILII 1> E-O3

'LLD :1 61E-0 M
LLMW1I6E-03

LLD<7.69E-03
LLD- 1.92E-02
LLL' ,OiE-01
LLD 1.?E-0S

LL 1.4nE-02

,11,0

911 1l

133, 54
65-.7c

74

1293 L
411 80

165, s
-537,.27

19Q '23
177.511
565,70
727,Z7

605.32
1120,28
1761 ,51

145 . 4
133.51
846.,7z,
122, 06

310 ,
7335 S

Els '51
661 1 61
135.6.

1108 10 1
127 1, 1

105,11
1099 2.j

182 2c,
27F 20
364 As8
667,691
529 , i
847 . M

1260, 41

~1C,7S

513 ?5
151,1-
102.'58
220,5

'1' , ;
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B E$T AvAILABLE COPY Zt2Pt5S

LA- I '! 2 LLD 4 07E-03
IM->) LLD 2 mm-C'3
MN-56 LLD 2.04E-03

NA-22 LLD2.76E-03
NA-21I LL' I 91E-03
ilB- 94 LLD 1.67E-03

j . ..-.5 ,Lr 1. 0 E-=0-3-,
NB-7 LLD USE-03

-F -2 7 LLD *22E-02
NP- 38 LL11 8.05E-03
NP-239 LLD-C2QLE-03
FA-233 LLE'3.40E-03
PA-234M LLI'vA.06E-01

PP-210 LLT- 2.98E-01
FE-212 LL-D 2.10E-03

FE-212A LLI'2.39E-03
P15-212 LLI'<t1IE-02
PT-214 LLI!3.37E-03

FD-214A LLIi3.37E-03
FT-21 1 LL- 6.48E-03

FO-210 LL'- 1.45E+02
PO-214 LLD 1.5Ef+01
FO-216 LLU 9.03E+01

PU-239 LLDI 1, 56E+01
PU-241 LLEI5,26E+02
FA-221 LLA 2.83E-02
RA-226 LLD 2.75E-02
RB-BS LLDKA .40E-02
[Il-89 LLD<I 9 ,71E-03
RN-220 LLEN 1-.7E100
RU-103 LLD- .61E-03
RURH10s LL 3 7E-02

Sb-124 LLD 1.92E-03
S-125 1LL .1 .64E-02

sc-16 LLU 1904-03
SE-75 LLD 2.OIE-03

SN-113 LLii 2.01E-03
br:-S -LL> I23 -SE-03
SF-?i LLY 3,22E-03

SR-592 L LD 3.20E-03
a-182 LLD :511E-03

IC-99H LLD 14E-03
TE-123M LLI .1.22E-03
TE-125N LLU 3- 71E-01
IE-132 LL 1 '. 4E-03
TH-228 LLD 1 .38E-01
T H -- 2,i L L 2 2)7-02
T [- 23A LD 2. 2 9E-W2
TH-234B LLD 6.8 9 E-02
TL-208 LLD 2>20E-03
U-23 1 LD 1 93E-03
U-235A LL 1.93E-03
U-2318 LLD 1.055-02
U--237 LLD 5.10E-03

1 7 LLD 6.41E-03
XE-11N LLD 5. 68 E-02
XE-133 LLY 4.29E-03
XE-133M LLI 1.13E-02
XE- 13 LLD 1 ,2U-03
XE-138 LL' 9,54E-03
Y-88 LLE 1.33E-03
Y-91 LLD Sw9UE-01
Y-91M LL 2.'3E-03
ZN-65 LL W6.72E-03

7A-95 1A 2L .91E-03

LLD 1 , E-t t

ILLJ 2 0, E-67
LLD 2 0VE-03
LLD 2 76E-03
LLD IM9E-03
LLD 1 .87E-03
LLD ,I SOE-3
LLD- W01E-03
LLD 1,22E-02
LLD S.<-S.
I.LD.8>2 E-03

LLD<3.40E-03
LLD<4,06E-01
LLB 2.98E-01

LL 2.40E-03
LL 2.39E-03

LL1D AM1E--02
LLDI3.37E-03

LLiK3<17E-03
LLU 6.42E-03
LLDl1,15E+02
LLD 1.85E401
LLU 9.03E+1-O
ILi 1 .56E+01
LLD 5026E02
LLi 2.83t-02
LLD :,75E1-02
LLi 10E-02

1Li 9 ?t'E-03
LLD 1.17E+00
LLP I.61E-03
LLU 3 7HE-02
LL1 1 92E-03
LLD 1.64E-02
LLIf 1 901-03
LLD Q 01E-09-
LLD 2 03E-03
LL) 2 38E-03
LLD 3.22E-03
LLD 3.20E-03
LLD 5.11E-03
LLD 11-E-03
LLD 1,22E-0M7
LL- 37IE-01
LLD 12-1E-O

-LL 138E-01
LLO .2 ,2E-0C
LLD 2.29E-02

LLD 1.93E--(w
LLD j L.93E-
LLD 1 OME-02
LLii '10E-05
LLD 11E-03
LL 5.68E-02
LLD .29E-03
LLD 1.13E-02
LLD 121E-03
LLD 954E-03

LL1 1 33E-03
LL' d.98E-01

[Li D <23E-03
LLD o72E-03
LL 9.91E-0S

m - o
1363 60

31 1
8,5

1 9-

98-, I

277 , 7 :

311.93

1001 K3

239 00

3001 9 )

32010

351.92
351 .92

804.00
762.70

SKI,9O
129 30

I 91 K 5

2 40 . 99
136.10

163d-.0O
10 123
5)9,73

s I-

L 1 Ski
602. 1

11''., A5

391 W

613.9

113 7c: ,-)

11 1 E

19

23231

21? 7 -,'

535.71

201 ,96123,1

254

i20v-90

111 .j5

117
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CH, C EC -, 'k- 4 k ( 4 k

E;-0 7CPSD -D -02
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EROR 0UUT TIN ) T 1. 76 3I1MA
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\HC-SD-CM-DP-025
Addendum 13 Rev 0

A2 A "k A 'k

U A N N A FE C T 4 U il

SAUERRX SEC TR AN-2 . '66 S 7FTWARE

-22-3 COUNTING ROOM

A N A L Y S I 3

iCA UNI T NUMBER : 1

.12: 3 -

P A R A N ' T 7 r -

ADC UNIT NUMBER , ; < -
DETECTOR NUMBER 2 1/ GEOMETRY NUMBER
SPECTRUM SIZE: 1096 CHANNELS
OR DEE' );> SMOOTHING FUNCTION:
NUMBER OF BACKGROUND CHANNELS; ' ON EACH SIDE
FEAK CUNFIDNCE FAJCTOR: 350%
IDENTIFICATION ENERGY WINDOW: 4 1o50 KEv
ERROR 0 UOTA TI ON 1 96 SI G N UNCER TA I fTY

; 2

OF FElAK

ENVIRONMENTAL BACIKGROUN'D SLISTRACTED
N LLD CALCULATION PEFORMED

NEASURED ENERGY IFFERHNCES LISTED
tU'TIPLET ANALYSIS PERFORMED

SPECTRAL inTA RED 1 1RECTLY ROM MULTICHANNEli ANALY R
ANALYZED B Y 62820

IPLE EDESCRIF T ON. R94--5730
DESCRIPTION: 22ML LID

vtN -LE 12E, 1,000O E-03 LI
STANDAr.' SI-E 1. 0)00E+0, En

.NALY(IS LIBRAR'Y FILE: ANL000

/ CONVERSION FYC1OR I -5-5E-7

COLLECT TA'RTLD ON (-JAN-2 AT 11 2i;24

(inLLECT LIVE TIME
C' REAL TIM F

QEAD TIME:

3000, SECONDS

30013. SECUNDS
0 "10 I

DECAY ED TO C, DAYS, 0,0000 HOURS FPORN THE (T4fT i: COLLE CT

ENERGY C ALIBR ATION FEHFORNED 17-MAR--
EFFICIENCY CIL IRAT IN PERFORHED 15-MAY-91

BEST AVAILABLE COPY

112

i' N L 3 T

ANO:



- 0 -- -
H L/ 41- 5/ ()

P E t K I N t L. Y S I E

N N EL

S 1325.12
L18

2C2Ii.5

WHC-SD-WM-DP-025
Addendum 13 Rev 0

E IEKRO)Y FWHN t, 'KINC IET 1 RE E;'sH
1EV KE COUNTS COUNTS

651* 7
661. 5

1 45 . .62
i 160 . 4 6
1460S 5

S.69 C

1 . 1
I .44 "

135

7.

E ROR OUOT AT ION A T 1.96 SIGMlA
F'EruK CONFIDENCE LEVEL flT 35.0%

C- MULTIPLET ^INflLYSIS CONVERGED NORMfLLY
- ENYIRONNEN flL ~PrCKG:OUND :EAK

> AC GROUND SUBTRi'iCTION PERFORMED UFING I F EIL
iAC GROUN

P AiCK6FOUND
SCK GR0 I L

DESCRIPTION; BKE
COLLECT STflRTED Oil 30-Ub-S8' AT
LI YE TIME 60000. SECONDS

136 59
360

t3o

120.,
126>

Us -1

Y4k ) . :

BEST AVAILABLE COPY

-~120



Z22- COUNT NG ROOM
HC-SD -'HP-025

Addendum 13 Rev 0.

AT 13 72.u: 2 4
6, DAYS, 0,0000 HOURS 4EFORE TH START

R A D 1 c N U C L 7 0 E

nCTIVITY

MEASUROD

CONCENTRATION IN ul /LI

ERROR
DEC AY

C LRRECTPED EnROR

ENERGY COVF+R?>K<

E7FEET V:I :

AC-228

AC-223A
AC-22SB
AG-108M
AG-110M
AM-2411
AM-243
AM-243A
AM-2430

MAR-011
AU-198
BA-133

VA-139
BA-110
NA-141
BE-7

"PI-207
BI-212

-214

.214A
DI-2143
'"BI-214 3
CD-109

,,CE- 1 3 9
CE-141
CEF144
EO-56

0CO-57
CO-5S
CO-60
CR-51
CE-134
CE-136
CS-137
CE-134
EU-132
EU-154
EU-155
FE-50
HF-181
H5-203
I-131
I-132

133.
134

I-10

KR-33
KF-S5M
KR-87

3-4

LLD4.11E+0i
LLII '.11E+01

LLD 1,18E+02
LLD 2.48E+01
LLD 1,87E+02
LLD 1 112+02
LLD 2.95E+0i
LLD 2.95E+01
LLD :3 1E+03
LLD 1.09E+01
LLL 1,93E+01
LL >269E+01

LLD 6.06E+01
LLD <7.0E+01
LLDU .50E+01
LLD<2.02E+02
LLD 1
LLD 7
LLD 3
LLD3
LLD6
LLDE
LLD<3
LLD 1
LLDI2
LLD 1
LL L7
LLD I
LLD 9
LLD 1
LLD 1

LLDLI 11E+01
LLD 4113E+01
LLD$1,18E+02
LLD <P48E+01
LL'<1<87E+02
LLDK .1 LE+02
LLDI295E+01
LLDQ, 93E+01
LLD 3.21E+03
LLD1.09E+01
LLD 1,93E+01
LLD<2.69E+01
LLD 6.06E+0Wi
LLD 7.08E+01
LLD 5.350E+01
LLi 2.02E+02
LLD 1.65E+01
LLl 7,47E+01
LLD 3.61E+01
LLD 3<6!E+01
LLD 6.3E10+G1
LLD , <86E+Gi

LLDP 369E+02
LLD 1.37E+01
LLD2,12E+01
LLD< 1,64E+02
LLUD<7.7/E+00
LLD 1. 0E+01
LLD<9.67E+00
LLD 1,17E+01
LLD<3 <43E+02

,65E+01
1 47E+01
.61E+01
, 61E+01

33E+01
,66E+01
.6?E+02
,30+01
. 12E+01
.64E+02
,77E+00

,01E+01
.69E+00

* 36 3 + 0 1

>13E+01

*.43E+02
LLD S.62E+00
LLD 9,27E+00

6.93E+03 +-1.19E+02
LLD 1.29E+01
LLD 36 +01
LLD i3,E+01
LLD 5 07E+0i
LLD2 09E+01
LLD 2.54E+01
LLD 1.56E+01
LLD 16E+01
LLD !7E+01
LLD 1 ,8 E+01
LLD 1 06E+01
LLD 3. E+01
LLD ,21SE+02
LLD J.71E+03
LLD 1.37E+01
LLD h,52E+01

LLA..20E+C'

LLD <8.62E+00
LL <9,27E+00

693EtOZ
LLI$K:1< 0r
LLD 4,64E+01
LLD-<: 19E+03
LLD , 01E401
LLD 2.0'+01
LLD2.54E+01
LLD 1
LLD 1
LLD
LLDV!
LLD 1
LLD<Z
LLDJ2
LLD 
LLD:1
LLD4
LLD "

.56E+01
,96E+01
.27E+01
, 64E+01
106E+01
.B'E+01
.15E+02
.7 1E+03
.37E+01
*52E+03
2'E+07

SAMPL:
DO TA COL

-OCAYED TO

NUrLIDE

PF CMLLFKR

R E F 0 F T

211

411 1.'t

335 10
433, 1

67 -7
74 6-
03 .1 "

123,64
411 .
356,02

.. : h165E

010 '2I
I

1

4 77 5
56; 70
727. 27
600 32
607322

i12o 2s
1761,5-'

ss oz
165,85
145,44
123, 1
816 7c
122&06

M32 I0

sis5 34

6 125.2

105.Zi
109? Kj

Z79 .2"
361 13
66 7 6-

1460 70

1521 17

220 T'

C
w

-j

cor

121
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o..rLfL T.,y0 ., - WHC- SD-WM-DP-0i5
Addendum 13 Rev 0

it.. H -
T TL E EU E A TI

TE H k0 C = 7n

STNTEGRATI ON

YITE (I--I
:tm (+-44*.

RFnR QUOT;t FI ON rT 1 SIGMA
CLD CONFIDENCE LEYEL 1 T 57. C

F Eri;S N T USED IN SNALYS IS

CENTROID
CH.NUN EL

ENERGY NET AREA ERROR (3'tMMAS/SEC
KEY COUNT3

SF18.15 145.z62

C", PE VKS ELIMINATED

'CENTFGI M
C-HitNN HEL

2 q2 1 ,54

ENERGY
i, E

Ii 60. , 16

54.6 7.61E+00

DY BACKGROWNU SUBTR:;CTION

NET tREf ERR OF OnMMAS/SEC
COUNTS

C 20 0, U< TET S

BEST AVAILABLE COPY
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u-5 ~ -

U P
$44 +4

C II N .: F E E T LI U

CAIIPERR:) SFEC) rN-r 0F: SOFTNEFE

222-S COUNTING ROOM

SII A . Y S I S F ' R : il L -, L R1 F

1C i UNT NUM E 1 / .tC tINT 1 NUMBER: ,
FETECT I I NUMBER 2 / GEOIrETrY NUMBER I2
SPECTRUM SIZE. 1096 CHANNELS
ORDER OF SMOOIHIHG FUNCTION: 5
NUMBER OF PACKGROUND Cl lCUNIELS; I ON EACH SIDE ( PEAK
FErN CONFIDPENCE FACTURI 01 07
I DENTIFICATION ENERGY WINDOWU 4 - 1 ,50 II
ERROR OUOTATION : 1 Y6 SI'HA i'fCEfRTT I tY

ENIVIRONMENTAL BACKGROUND SU:TRAC TED
LLD CALJCULA I0N PEHFfrPNED

IfESURED ENERGY DIFFERENCES ITED
HULTIPLE ANALYSiS FERlFiiEI

SPECTRAL DAlA READ DIFECTL Y FROM MUl I
ANALYZED PY; 62820

ICHANN'14EL '5!'4LIY)EF

?SAIPLE DESCRIPTION: PSI6-550

GEOMETRY
SAMPLE SI
S TAnmDAr F:

NAL Y SI S

DESCRIPTION: 122ML LI
7E: 1.0000E-03 LI
SIZE 1 1 0000E+00 En
LIBRARY FILE: (;0L000

CONI,)ERSt'i*N FL tR' 1 F -- Ij

COLLECT STORT' D ON 4-JA(-11 A1 13 21

COLLECT LIVE
IT E A 1.

E AD

DECAYED TO

TIME:

T I I I:
TIME:

3CO, SEC(NIDS
300S. SECOND'
0.10 %

0. DAYS- ( )0 H(o FS P II(F.E TiE S'F:T F

ENERGY CALIPF: rION F FORII 1T7-[I I
EFF IC I ENCY CAL I BRAT ION FERF 0F:MED 1 t'-MAY--I

BEST AVAILABLE COPY
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WHCSDtM-lP-025
Addendum 13 Rev 0

BE ST AVAWILALE COPY

COUNTINU ROOM

SAMFLE: R916 5 3G
BATn COLLECTED ON
DECAYED o 0.

-JYN-52 V 131KT T
DAYE, .0 HOUkS FEFOkE TiHE ST,';T

F: 1 11 1 C' N U C L I D E Ai 1 L 5' S I E

OF COLL T,

R E F 0 F, T

ACTIVITY CONCENT TION K! uCi/L!I
DECAY

MEASURED ERROR CORRICTEP EHROR

NUCLIDE

AC-228
AC-228A
AC-228 1
AG-108s1
AG- I1 0M
AM-24 I
AM-213
AM-2-33A

AM -2431£
AR-11
AU- 1 9B
b- I33
BA-139
DA-110
BA-11 1
BE -7
BI-207
B1-212
DI-21A
BI -2 1 4A
BI-214vB
BI -2 1 4C
CD-109
CE-139
CE-111
CEFR14
U0 -56
CO-57
C0-5 8
CO-60

CR-51
C5-134

CS-136
CS-I 37
CS-1 38
EU-152
EU-154
EU- 155
FE-59
HF-ISI1
HG-203
1-131
1-132
1-133
1-134
1-135
k-10
iR-B5
IR-B5M

LLD .46E400
LLI ,4.i6Ej00
LLI' .55i 000

ELF 1.03E00
LLD I .55E00
LLD .28E-OO
LLD 1.37E+00
LLD 1.37E+00
LLD 1 ,3E102
LLD S. 12E-01
LLD 8.7jE-Cl
LLD 1 2 11 100
LEP 2 7'El00
LLD 3.59E+00
LLD 2.4Yt00
LLD S.65E+00
LLD 9.21E-01
LLD Q 12Et+00
LED t60E+00
LLD 6.4E+00
EL 9 1Et00
LLD 1.7E+00
LLD <1.75Ei01
LLUK6 .30E-01
LED K9 .76E-01
LL E7. 66E+00
LLD 5? 60E -01
LL I 5.05E-01

LLDi: 9.53E-0i
5.98E+01 1-3.CIE+GO

LLDi6.Et EI
5.51E+01 1-3.19E+00

LLD I. 03E00
7e_ -E1 J-3.21ET000

LLD 7 , 61E-01
LLD 3.2E+00
LLD 1.o9E+00
1LL- 2.4S +00

LI 2,..3SE+00
ELD 1 lE-00
LLD 7>43-01
LLD 9.41E-01
LLE 1.10Et00

EL ?930E-01
LLI K.6E+00
EL 2. 0E+00
LLD 1 0%9E+01
LLD "2.16E-02
LLD 6.10E-01

LLDV&,I6Ef0C
LLD 0.16Et00
LL-W5.5NEi0,,,
LED 1.01EtO
L LD S. ;EiOC,
I-L Ci ,- ' S E IC-C,

LLD 1, 3 !Ei00
LLD 1.37Et00
ILLi .1 ,I ib+02
LLD 1 .)2E- 
LLD 8. 7E--oo
LL El 23E+C'CI
LLD 1 7SEt0
LLD 3 5TEF0G
LLI 1 1IE+00
LLD . 2-3E0
LLD S ,1E-CA
LLD 8 12ES
LLD 6 .0E+0 
LLD .10it& (

L LD c.15£-tOG

LLD Q 4 7Et10-,)
LLD :1, 7 E +0 1
LLP46.30E-61
LLD 9.76E-0j
LLD C766E-00
LLD 9 600
LLD 115.05E-G1
L-LD.5.53E-0,k

LLD 6 89E00C,
5.5jEfti

LLDlI,0HEi0-,,
7.69E+91

LL1-47.61.E-01
LLD 3.29E0Y
LLD 1.89Et00

KLLP 2,15+00
LLD 2 3FE+%0
LLD I 7FEI00
LLD 7 43E-01
LLD 9.41E-01
LLD<I.IGEt00
LLP 9.80E-01
LLD 1.ASE+00
LLD 2, 0E+0(
LLD 1.09E+01
LLD 2,1E+02
LLD :1 0E-CO

I El I I FK

( L 1 I

E 1 C1  1W I

.1..1i

-13 1'

qy5

I ,

.17

13,10

:1
35w.0:

537.27
190 .- "

569,7
721

1095 0

112t.-8

13 51

BIG

12C 1 1 K-,

510. 31

1 325

21?.1

1 3. T 1
165 .1,1

1 1 - - 1

+3- 0 EFO0

I-3 1 L 0

+ - 3 .2 1 E 00



HC-SDA -OP-025
B7ES ,B CO? Addendum 13 Rev 0

F K- E9
LA-110
L -1 42
[N -54

MN-56
N4-22

NA-2-
NB-91
Nb-? o

Nj-97
NP-237
NP-238
NF-239
FA--233

F -2j3l
PB-210
PB-212

PB-2 12A
PE-212B
FB-211
FB-2 14A
FB-214B

P0-210
F0-210

F'-216
FU-239
PU-2 11
RA-224
RA-226
RB-3
PB-89
FN-220

RU-103
RURHI106
38-124

SB-125
SC-16
SE-75
SN-113
SR-65

SR-91
SR -9 2
1A-182

TC-99M
TE-12 3M
TE-125M
TE-132

T-223

TH-234
TH-234A

TH-23- o
TL-208

U-235
U-235A
U-2358
U-237

W-137
XE-131h
XE-133
XE--133N

XE-135
XE-138
Y-88
Y--51
Y - T 1 m

L LD 3 . Q1Ef0 1
LLD 1.79E-Gi
LLD 2,13r+ 00
LLD 5,SSE-01
LLD 108E+00
LLD 6 70E-01
LLDi 9.55E-01
LLI 9 .IE- 01
LLID 9,25E-01

LLD<.97E+00
LLDA.60E+00
LLUM 4.48E+00

LLVA ,72E+00
LLD 1.96E+02
LLIK1.NOE02
LLhIP .36E-00
LLD 1 .35E+00

LLi 1.98E+01
LL<I .*86E+00
LLD< .86E+00
LLD'3.51E+00
LLED . 15E+04
LLb 3,9(EtO4A
LL' 7.71E+04
LLD 7.26E+03
LLA :2.27E:+05
LLl' 1.44E+01
fLl' 1 35E+01

LLD 1 1 4 1E+00
LLD 5.54Et00
LLDS 71E+02

LLD3 ,37E-01
LLB 1.54E+01
LLD: 1.31E+00
L L' 7 26E+00
LLD 1.38E+00
LLI 1 2uE+00
LL' 1 2 E5 00

[[L' 50E-01
LLtD 1.72E+00

LL[0 8 99E-01
LLD 3.63E00

LL 4 09E-01
LLDh 5,81E-01

[LL 1.63E+02
LL' I .3JE-01
[LL' A596WtOl
LL 5,56E+00
LLDfi 9 56EiO
LL 3 7:E+01
LLD 1.15E+00
LLIP 9 .59E-01
LLD 9,5YE-01l
LLD A.38E+00

LLD 2.14E+00
LL .3 . 26 i00
LLIi 272E+01
LLD 2.01E+00
LL-D :5.57E+00
LLI 6.46E-01
LLD 5.20E+00
LLD 3 ,2E-01

LL2 7E+02
LL I .30E+00

2 9I-553O

i4-1-2-

I'S

LLD 3.&lE+l
LLD - 79E-04
L LD <2 -174E00

LLE'<5'.E-0i
LLD 1.08E+00
LLD 6.7)E-01
LLDI 9 55E-0
LLD'9,41E-01
LL" 9 25E-01
LLDf5, 15E+00
LLF 4.97Et00
fLL' 4.60E+00

LLD *.1E+00

LLD 1.72E+00
LLU[ 1.9E+02
LLD -ie10E+02
LL' 1,36Et00

[fit 1,3 E+0G
LLi 1.E01
LLD 1.6E100

LLI 136E+00
LLD , '5E+00

LL 9,15E+0')
LLD 3,90E+04
LLD 7.7 jE+04
LLD 726E' -03
LLD 2,27E±05
LLi' 1 1 E+ 01
LL' 1.D35E+01
LLD 1 1 1E+00
LLD 5.,E+o(
LLD S M1E+02

LL8 3 7E-01
fiLL' 1 83E I

LL I. 1E+00
LLA '726E+00
LLD 1 38E+00
LLDI 1 .v51 0
LLD 1 25E+00
LLD[ 9 50E-Ol
LLD 1, 727E 00

4L 3 95E-01
LLD 3 63E+G('
LLD[ 9E-0

LL 5 81E-01
LLD 1. 3E+02
LLD , 35E-01
LLD 5 96E+01
LlD 9. 5!E+0K
LLf[I , 55Ei-
LLO3 hEI+0
LLD i .15E+00
LLD 5,59E-Oi

fLi 9 5VE-01
LLD .38E+00
LLD 2. TE+00
LLD 3 .2E+00
LLDf27fE+Ofi
LLD 2 1E+0K'
LLI'55j E+OO
LLD 6.46E-01
LLD 520E+00
LLP 3,92E-01
LLD 2.71E+0W2
LLD 1.30EM+5'

15 7
834 +

127-.5

1001

165,

219 N
00.11

351.9,
3,1 F17

275 1 2

3118 57

2o *, 1 ' -

--n1 -r

.6..

1 33

264,.60
12 ,

140,9

159 . V.,
1860.2

1w- ,I.

31

1 3

11 3 1

121, 7

145 71

1 K

1U6100

555, 61

123.

S . 47
1 Boo

12 ,.2'
1Ct K
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Zk-i-5 LLI i1,7,1E+O C
ZF-97 LLD 5, SCE-O1

TOTAL 1 .9E+02 t-5.3SET0O

LLD 1.7 1EiC0
L L 11 '.c E - C

I .9SE-FO2 +-y-LjE:00

ST ND',t D iEY I AT ID

EBAR 4444 HEY/DISINTEORAT ION
MAXIMUM RERH I SSAPLL ACT IV ITY 1 I.31 E-0$ UC/L I
TOTAL MEASURED ACTIV1 1'Y - 1 . 9GE+02 ( --5 , 4,E+00
% TECH. SFEC. - *&V ( +-T )

ERROR CUOTATION AT 15'6 SIGMA
LLD CONFIDENCE LEVEL AT 35 .0%

PEAKS NOT USED IN ANALYSIS

CENTRO ID ENERGY NE IARA
CHANNEL KEV COUNTS

1126.30
1133 .
1603.59
2918.36

562.78
568 .88
80 1*39

1453.72

229,
49? 1
206,
33

ERROR GAMhAS /SEC

26.3
1?,0
12.1
33.

1,37E+01

2. 9?E +01
1369E+01

fEAKS ELIMINATED BY BACKGROUND SUBTRALTION

CENTROit' ENERG( NET AEF 5
CHANNEL KEV COUNTS

2921.78 1460.43

ERROR u)hM hrS/SE(

118> 1,.2 1.1 E+01

BEST AVAILABLE COPY

pk 9'- y3
~ 4-il-
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ACID DIGESTION ANALYSIS RESULTS
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9 1 I i 1 6 2 3 ~

ACID DIGESTION RESULTS

Blank Sanple
Duplicate

Smple

--ab l03-.

Acid Dirjkn -07-m

Aluminum 116

Ba um 97.75

Cadnium 96.05

Ctromium 101.3

Iron

Lead

Maganese

_________Sitmo

______ SodiLn

Zih

103.5

--- 102.6 %

102.8 %

97.8 %

37.2 %

148.8 %-

97.751%

LIV'-
71Com&

9.97E+1

<1.30E+1

<4.OOE+0

<8.00E+0

<8.70E+1

<8.DOE+1

<5.10E+1

<3.OOE+0

<8.DE+0

1.12E+3

u.Qt

uAL

uq/L

I <4.00E+0 I u/L

Comnlete

1.7 1E+5

<6.50E+1

9.70E+1

4.15E+3

<4.35E+2

<4.OOE+2

<2.55E+2

<1.50E+1

<4.OOE+1

4.87E+6_

U-'L

ug(L

Ant

ugL

uo/L

<2.OE+1 Iuq/L

NA

NA

NA

NA

NA

NA

NA

NA

__NA

L ____ -- NA

NA

NA

NA

NA

NA

NA

NANARA

NA

NA

Tank:
Core:

Sanpie No.:
Customer ID:

103AP
NA

R944
3A891-9

Check
Standard

fl~2:an
'DI~c-c
C I
=1

(Jim
~0

(D 0
C N>

(-'1
0

ike of
Spie

Cieck
Sta.idrd

1746

133

102

93

101

103

95.9

101

96.5

113

%.

%U

%V

%'

%V

%0

%.

%t

%

%

%

%

_

11r0 I%



Lab Segment Serial No.:
IR944
Analysis:
ACID DIGESTION

WHC-SD>1-DP-025
Addendum 13 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYT)CAL BATCH
Customer ID:
3AP891-9

Sample Prep:
ACID DIGESTION

Instrument: Procedure/Rev:
METTLER BAL SNF04495 LA-505-158/A-2
Technologist: Date:
L. MORRISON 1-07-92
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA L. OTTMAR

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R939-8505 11
2 REAGENT BLANK R940-8605 12
3 SAMPLE 3AP891-9 R944-8705 13
4 FINAL LMCS CHECK STD R946-8505 14
5 15
6 16
7 17
8 18
9 191

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD ICPi-1B48AA/50 mICP2-2B48AB/50 mIJCP3-3B48AB/50 mtjN/A

A-6000-881 (03/92)
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ACID DIGESTION ANALYSIS
WHC-SD-AM-DP-025
Addendum 13 Rev 0

- 10

7b~ 2 L7~i -A,1
I~~- Itf ASL$-rH, IU*L
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44a
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4H-C-SD-WM-DP--025
Addendum 13 Rev 0r

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R944 3AP891-9
Analysis:
INDUCTIVELY COUPLED PLASMA

Sample Prep:
ACID DIGESTION

Instrument: Procedure/Rev:
WB39939 LA-505-151/B-0
Technologist: Date:
T. FRAZIER 1-23-92
Starting Time: Temperature:
11:20 NA
Ending Time: Chemist:
14:26 L. OTTMAR

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R939-8550 11
2IREAGENT BLANK R940-8650 12
3 SAMPLE 3AP891 -9 R944-8750 13
4 FINAL LMCS CHECK STD R946-8550 14
5 15
61 1671 17
8 18
9 19

10 20

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECKSTD ICP1-1B48AA/10 mI ICP2-2B48AB/10 ml lP3-3B48AB/10 mLJNA

A-6000-881 (03192)
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IC? XIALYSIS - ACID-DIGESTION

WHC-SD-WM-DP-025
Addendum 13 Rev 0

i A- - ' y-M' .'M
5 d sUVE

?nd 61 UUv U LMCs
- fA

ei.
AL. b;,CL H ?SS y)

~nTT/774
41" I COLt,1 Adl. .* Av

7-M3 Vt'

-e-.. -- -S. -r .I,.

Cr 1.- ,J- s~r 12a

-32 1. I, ci 2|. all

ca tr.aSo um %.r1

C,

a, - n

F-t 't.9y. 'h-,
Cr Se(.r

41eS-t p &O ..

f s -I. 1 1V
* .9~. 59

7-'-I

)IL 1A)

6776k {

V' t

4 -- -- T

S. £

I 1)7 a , /-
2n <I .. /P

Fe <.- /e, .

er<o-.,Uai /

Pb oOa
)<'. .. ,/4
0i<L-C.u/)

Z(<v .) <a.go gIVs&U
F. r< 2  . yr). <q, 3 S ca '

Cr (.2a zg ).qf.irea 9/

,'I.n rrXr 9..Ts ;

rt2 ((. u o r)fl <'1.0

.r ~ r - l od .

C-

z9qo -4

gqq-g-S50
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S.ULYSI - 'CD -DIGESTION

W HC-SD-WM-P-025
Addendum 13 Rev 0

'1 SFD Cr 1. - IorS. l n . .O%

Af 02. T. AS 40 nr1soth4

1.% TD cD .R LPST 191 M..-

A'-, I4M, 4*Sas . ,r.J.r I Ir

- 5c,,5 taa.S.
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4.345 2?.34 26.956 157.429 0.135

C j

1.379
1.600

118.354

2.?83
1.715

57.478

(;b)
-[34.430

21.273
65.767

-0.63!
0.23

1.0

E I
(ppb)
-141. 525

73.5 
51.285

V
(ph)

27.101
3.134

1.749

WHC - SD- AM- 0P-025
Addendum 13 Rev 0

rrertpd Counts Statistics 11:214 A January 23, 1992
k nme : ALSIX

mplP Wiaht : 1.0000 Solution Vnluu? 1.00
-Pe Integratinns 3 Off-Peak Integrations : I

Channel Aean [pulses S.D. Ipulses 1R.S.I Ipulses

0.035
0.003
0.034
0.04
0.035
0.021
0.011
0.024
0.02
0.006
0.002
0.002
0.001
0.028
0.001
0.004
0.007
0.00
0.005
0.058
0.001
0.005
0.002
0.010
0.008
0.001
0.018
0.004
0.104
0.023
0.028
0.002
0,051
0.042

Ti

-3.44
I .233
5.163

Is
(ppbI

38.20?
30.653
90.225

S?
(ppb)

0.435
0.225

65.462

22.566
0.011

-1.801
15.552
26.580

0.090
12.380

1.929
30.832
0.070
0.062

-0.020
-0.069
0.255

-0.008
-0.149
0.022
0.143
0.013

-0.117
0.021

-0.096
-0.014

1.508
4.544
0.010
3.704
0.072

31.232
1.418

-0.053
-0.087
35.?15
-0.268

6

I I
I8
19

210

- I:

122

16
27I

30

20
2!
22
24
25
26

27
29

30
31
32
33
34
35
36
37

138

1?.1723 13. 71

I
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W HC-SD-WdM-DP-025
------ Addendum 13 Rev 0

0Onoi ha1 1 !lsps S.. iises U.S.). i;::m

3 -0.37g t.03I

6 1.569 0.015
7 0.072 0.017
8 1.332 0.007
9 2.686 0.061

10 0.0? 0.010
11 11.349 0.033
12 4.262 .013
14 -0.01B 0.005
15 4.263 0.010
16 4.104 0.034
17 -0.005 0.000
18 -0.072 0.012
19 3.030 0.054
20 M90 0.020
21 2.449 0.009
22 -0.019 0.068

e' 24 0,010 0.011
25 -0.073 0.010
26 16.195 0.042
27 0.015 0.003
28 0.023 0.003
29 4.658 0.020
30 0.908 0.016
31 1.646 0.011
32 3.115 0.00?
33 0.371 0.008
34 3.149 0.005
35 0.556 0.012

i ., 36 7.221 0.031
j 37 23.723 0.157

' 38 4.666 0.048
3? 1.631 0.003

0 l 40 9.873 0.032
b 42 0.173 0.003

43 1.457 0.007
44 5.168 0.022
45 0.071 0.010

duntity 1: IC Identity 2: ICV 11:27 AN Januny 23, 172?
ask me : ALL_SIN
11pe Veight : 1.0000 Solulion Volum 1.00
I-Peak Ineratians : 3 Off-Peak Integrations : I

Zr Sr Pi Ta Hl Sn Si Al
(ppb) (ppb) (pph) (ppl (ppb) Ippb) (pp) yphp)

pin -16.479 -0.537 -3M5.525 -4.389 2173.913 18.808 799.014 910.773
.0 4.255 0.229 32.600 2.876 945.940 3ol 4.620 25.180

25.823 42.647 8.265 58.830 43.509 20.740 0.578 2.764

140
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0.7i6

i1,37
6.463

34 .372
361,7
31.215

0.4I
93.?95

5.473
- l5:.3fl

WHC-SD-WM-DP-025
).35 Addendum 13 Rev 0

229.169

14.760

67238

rrpcted CountS StatiStics 11:31 AK January 23, 1992
;k nage : ALS3
epl Weight : 1.0000 Solution Volm: 1.00
-Peak inteerations : 3 Off-Peak Integratiens : I

alyte Channel Kean Xpulses S.D. Kpulses TU.S.I. Ipulses

0.021
0.110

-0.135
-0.040
2.016
6.016
0.546

607.534
0.014
0.263
0.060

-0.025
-0.013
-0.056
-0.042
0.055

304.617
1134.050

0.016
3.623
0.015
-8.58
0.030
0.018
2.215

36.602
0.100
0.077
0.007

-0.061
-0.116
-0.101
-0.074
0.341
-0.446
-0.046
1.696

-0.007
0.027

0.002
0.002
0.008
0.008
0.022
0.03?
0.004
0.414
0.017
0.013
0.003
0.008
0.016
0.012
0.000
0.004
0.932
3.44?
0.013
0.076
0.006
0.004
0.005
0.001
0.028
3.533
0.004
0.011
0.005
0.012
0.001
0.002
0.006
0.020
0.023
0.009
0.009
0.010
0.003

75.423

7

14

II
12
14

Is

17

I?

20
21

12

24
25

26
27

28
19

30
31
32
33
34
35
36
37
38
39
40
42
43

143



44
0. 01 WHQ-SD-WN-DP-025

Addendum 13 Rev 0

ICSA-I Inotity 2: ICS 11:31 Al January 23, I'2

pl1e 9paght : l.0000 Solulon VoIm : .00

-Peak Interatis : 3 1ff-Peak Intetratines : I

2r
(ppi)
-10.372

D. 0.716
P... 8.930

(oph)
en 41.460
.D. 23.805
R.3.D. 57.417

Fe

air ?7567.437
.. 304.564
R.S 7 D. 0.306

S
(ppb)
850.820

F. 26.859
0.10. 3.157

Ti

(ppb)
-0.045

.1"? 0.817
0S.D. 1808.314

r

(ppb)
3.448
0,084
2.430

(ppb)
-22.905

1.116
4.874

Ca

(ppb)
l1879.127

583.665
0.304

(ppb)
205243.473

774.275
0.377

Cd
(ppb)

17.2?7

0.309

4.73?

I I
(pph)
-019. 740

7.107
6.603

C
(ppb I

-1.?33
0.709
36.682

Cr
(ppb)

3.069
5.44'

177.262

As
lppb)

116.099
5.162
4.446

(ppb I
-96.773

4.587
5.296

Ia

-35.507
5.195

14.631

Li
(peP)

-3,598
0.771

21. 43

Rd
(ppb)
135.169
30.940
22.890

Na
(ppo)
-32.743

6.4?7
20.46

p P
(ppb)
-77.687
52.093
67.054

Hq
(ppl)

31347.826
S12.3 74

4.505

Co
(ppb)

-0.708
3.965

545.754

Ce
{ppb)
-137.414

17.197?
12. 516

no
Ippb I

0.316
1.561

493.253

Mn

(pp)
34,000

0.801
2.356

Sn
Ipph)
1422.055

?.261
0.651

Ri
(ppb)

0.400
2.874

718.856

Sm
(ppb)

25421.158
11.275
0.04

Se
ppb)
-15,297

35.451
S231.714

Sb
(ppb)
-80.898
55.253
6.29

Si
(pp1 )
280.051

2.748
0.981

Li
(ppb)
-156. LII

0,000
0.000

Ba
4ppb)

-0.242
0.280

196.426

(ppb)

-6.12?
0.318

(pp5,
6.024
1.74?

29.027

Al

(poll
252164.??7

172.036
0.068

te
4ppb)

7.348
0.234
3.191

P
(ppb)
48.564

8.009
16.491

Pb
lppb)
-174.468

4,183
2.337

pe
(ppb)

0.??5
0.215

21.650

TiI

-100. 02

59,808
59.753

3rrected [ounts Statistics 11:33 AN JInUary 23. 1992
ask nae : ALLSIN
amle Oicht : 1.0000 Solution Volume 100
a-Peak lotearations : 3 Off-Peak Inegratins : I

ulyte Channel ean IpIses S. Ipulses R.S.D. Ipulses

0.020 0.006

r 2 0.115 0.006

144
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WHC-SD-W-DP-025
Addendum 13 Rev 0

r pcW £ Cu nt s 5$t t;t I: 11 :44 44 n~r I: Jf
vA~:LL JSI

1.100 Solution vole 1.,0
lriatlo: 3 f-FP Inteiritins

Aly It e ECh a Pne i Mea p A Is es 5 .;. i puaIsepn Z R. S. D. I )uLs5e s

4.509 0.036
498.671 9.413
0.56 0.010

5 .172 .027
6 6.273 0.077
7 4.276 0.074
0 1.871 0,013
9 3.286 0.022

10 5,915 0.049
11 22.416 0.13?
12 4.204 0.033
14 09.?75 0.213
15 8.289 0.089
16 4.071 0.047
1 0,245 0.002
18 15.377 0.139
19 3.117 0.048

20 12.413 0.111
21 2.430 0.027

2.373 0.118
24 0,398 0.012
25 0.263 0.015
26 32.086 0.276

0.311 0.008
28 0.966 0.007
29 4.715 0.035
30 0.800 0.013
31 4.738 0.034
32 6.295 0.029

3 0,43 0.006
34 1 .073 0.260
35 0.562 0.007

36 7.077 0.057
4 37 45.646 0.292

38 7.170 0.057
3? 0.120 0.007
40 7.754 0.084
42 0.159 0.006
43 2.844 0.016
14 10.407 0.082
45 0.086 0.011

lentity 1: U3? O. SID 10-50 Identity 2: IPIA.2(81,3848
Ask name : ALL-511
AID" Ot : 1.0000 Snlatin Nlui : 1.00

n .Qrations : 3 0ff-Peak Interains :

11:46 6M lanuary 23, l??2
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1.0 

11.231
26 i

0.738
4.808
S.35

8.715
2.488
0.0(0

07

0.032
0.014
0.052

0. 012
).0;2

8.021

0.014

WHC - SD VM- D P-025
Addentm 73 Rev- 0

lentib 1: CCY-2 Identity 2: CCV 12:56 N January 2, ??M

;sk naie : ALLSIn
31ple leight : 1.0000 Solution Volie 1.00
i-Peak Interatins : 3 Off-Peak Integratins :

N2r
(ppb)

m~"" -18.004
2.065

:SP . 11,46?

(ppb 4

y 1334?8
17.585

R.J. 139.10

(ppb)
m--- 470.495

.0. 0.308
p ,n 0,278

010

%f -7.008
8. 2.884

41.193

T -
(ppb)

?ar 482.611
.8. 5.693
kS. D. 1.I80

Sr
(ppb)

-1.033
0.081
7.792

In -
(ppb)
446.587

3.445
0.771

(a-
(ppb)
446.705

4.053
0.907

L..
(ppb)

490.220
3.848
0.785

Cd __

(pp)
476.931

3.829
0.803

Fi
(ppb)
-276.483

3,200
1.157

(ppM
478. 36 3

5.37'

0.705

Crs
(pnb)
497.2(7

6.2?7
1.266

As.-
(ppb)
458.128

18.606
4.061

1 -

(ppb)l
451.564

6.43
1.42?

Ia
(ppb)
-30.19!

3.551

11.763

Li
(ppb)

-3.191

0.655
20.5198

Nd
(ppb)
-75,308

5.572
7.426

Na -
(ppb)
435.0079

4.557
1.048

(ppb)
4840.536

82.476
1.704

H
(PDA)

-1195.652
2208.743

184. 731

(ppbl
482.977

4.878
1.010

Ce
(ppbl
-136.471

23.7(5
17.376

(ppb)
472.885

5.575
1.17?

(ppb)
481. 393

5.238
1.088

TI ,
(ppb)

102.33&
11.064
2,800

160

Sn

(pp )
-7.207
2.008

21.807

Ni
(ppb
476.781

4.818
1.011

se
(ppb)
-2(4.320

24.976
11.654

Se

(ppbl
05.609
23.73?

4.735

Sb-
(pPb)
426.5R0
68.527
16.064

Si
(ppb)
364.968

387
0.92B

La

(ppb)
6.792
4.075

59.?? 5

(ppb)
486.776

3.570
0.733

(ppM

503.620
2.067
0.410

ippb)
4B4.534

4.012
0.828

Al-
(ppb)
426.478

5.036
1.181

Ea

(ppb)
-2.536
0.516

20. 352

Pp(ppM)
-48.536

32.777
67.531

Pb
(ppb)
476.918

16.599
3.480

(ppM)
466.013

4.993
1.071
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.H C --SD -WM -OP -025
ir 1H . Si Ai Addendum 13 ReV 0

--1. *-2.72 -36.376 -5.527 -113.43 .272 -23.39? -75.33
922.3 .3 4.33 443.723 3.373 3.322 .65.260

2? 7.14 3.644 739.3Q 31,116 24.661 14,11 6,776

a lu Li Co Ni La E

(ppH ippt Ipp)b) Ippb) ppb) ( pb) (pph) (pol)
- : 3151 -4.873 -2.614 1.180 -. 522 4076 -2.168

6".11) 0.-22 1.73 067 3.H3 1.51 1,706 0.20
9S.D. 131.70 160 4.675 2M.415 334.)43 13,15 1135M55 ?.644

Fe [a Cr Nd Ce S ? F
(ppb) (pppl Ippb) Opl (pph) (Dpb) (ppb) (ppb)

No -9.806 -15.468 -11.719 -103.260 -138.356 -l47.809 -2.989 64.747
8. 2,225 0.O?7 0.483 3.223 12.750 14.?0 0.275 13.871
?.S.D. 22,6 M 0.62? 4.124 33.142 9.215 10.141 q.203 21.424

S o : 4a M oS A Pb
p ) bppb) (ph) (pph) (ppb) pp b (ppb) (ppb)

a .51 -3.652 -27.244 -46.9?7 0.000 20.018 -8.142 -1.81?
0 10.477 0.000 10.971 6.277 1.624 28.756 1.323 9.975
LU . 221.501 0.000 37.515 13.355 7215889.785 843.64? 16.247 550.604

1i Id ? I M Sb v p
(pph) (ppbl (ppb) (ppb) {pp) (pb) (ppb) (ppM

-5.510 -0.560 3.116 -224.710 -1.027 66.1?7 3.013 -0.062
.357 0.437 0.526 21.217 0.038 49.747 1.747 0.187

e . 6.506 78.085 16.5 8 9.443 42.635 75.4? 58.031 300.105

11

(ppb)
on 17.112

23.2?
R.3.), 164,-32

7rructd Counts Statistic, 1:00 PR January 23, 1972
ask pe : 4LLSIM
'ple weloht : 1.0000 Solution Volue 1.00
Feat Inteurations : 3 Off-peak 1nte rations a I

,alyte Channel Mean 1pu es S.D. Ipulses U.S.D. Ipulses

1 -0.033 0.007
2 241.212 1.521
3 -0.083 0.013
5 0.005 0,005
6 1.526 0.010
7 20.574 0.172
8 0.074 0.003
? 0.141 0.011

10 0.613 0.023
11 108.143 0.620
12 20.565 0.124

162
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). )02
0.223
) . tI

WHC- D - 0 25
Addendum *13 Rev 0

', 0.302
2 -03 '50061

-50.353 0.004z~

15 -,4 .0

E t e it S S 12 6I) 230 ? IA) tity 2: DIrIIt 1:24 A 3auar 23, 172

jsk name : AL15f11
impl? Weglht 1 1.0
Ieal lnteqratioms :

7r
(ppb)

,in -80.589

2.604

to pb I
-65.950
26.17

84. 3.0692

(ppt)l
Iift 0. 100

D. 1.900
R S.D. 1660.344

I ppbl

-0,827
7.866

111,772

Ti

-8.266
0.282
3.13

(ppb)
94.467
30.653
32.48

000 Soh1lion Valule 1.00
3 Off-Ppi Integrations : I

-- - -- --- - -- - - -- - -- - -- - - -L- - -

Sr
(pobl-90 .0

-0.027
0.545

202?.4 59

Zn

-26.179
0.523
1.978

Ca

(opph
40.767

0.174
0.426

-2.4834
0.127
5.094

Cd

-0.696
1.163

167.526

;rr '"nts Statistics
ask nat? ; ALLSIK

pi
(Ppb)
4904.378

45.122
0.905

Cs

8.202
0.746
?.097

Cr
(ppb)

-6.557
3.??3

60.89

As
(ppb)

88.516
2.780
3.365

p p
(ppM

1.392
2.182

156.710

Ia
(ppM
-2!.89?9

8.738

Li

-1.222
1 .848

151.230

Nd
(ppb
5123.614

27.453
0.536

Na

3.517
12.016

(pph)
-91.785

54.824
59.733

H I
(ppm)
217.3?1

1107.333
l0.294

Co

-0.017?
1.165

1481.415

Ce
ppM

1949.211
18.54!
0.375

(pol)l
08M44

135.2105

Mn
(ppb)

-1.40,
0.153

10.942

105 PM January 2, 1792

76

Sn
(ppi

-9.837
M52

5M.126

ki
(ppb)

-2.938
2.504

85.239

S I

5161. 193
29.831
0.518

Se
(ppb)

10. 132
12.818

126.506

Sb
(ppb
-58834

31.847
54.131

Si

-70.038
2.877
4.061

L a
(poll
5078.715

8.483
0.167

Ba
(Ppbl
-26.735

0.67?
2.540

IppI)
503.525

21,56?
0.424

V
(ppb)

27.796
0.695
2.500

Al
(ppb)
277.072

9.142
3,299

Eq
Ipp b
4772.271

11.910
0.240

p

83.242
2?.275

26.7B4

Pb
(ppb)
4717.270

51.364
8.087

-0.124
0.108

86.618

IG5
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017L. .3.631.127

pn p

4308.553
247.200

5 2 886J

0.55

(pb

050 45"

185.82

5288.63
61.746

1,168

Ti

4950452
24.118

0,87

(906 
1.337
A.364

Ca

-209)3
0.171
2.043

(ppb)
-2,557

0.000
0.000

Ippb)
-6.64
2.703

43. 30

(PW

As

(ppb)

-2.860
18.097

p A b

Cr

(.955

2.651
1.26

47.365

As
(ppb)
5092.807

18.859
0.355

4 ppbl
7.955
2.502

31.453

L i
(p b

-3.157
0-57?
13.343

6 4
(N

-856.085
36.54

23.099

Na

I ppb
0.006
8.592

150984.585

pI4ppb)
-148.177

73.256
47M138

-12.110

4,16

lppb)

0.3V6

0.385O

119.400

Ii
(ps i

02.102

6.

SI

-24.387

10,45
3.064

St

4500.32
41.77B

0.?33

Sb
(pph)

5.521
60.509

1096.084

.a

2.075

Pa
ppb
-2.33i
0.229

?4.)91Aq

6.837
136.976

V

?856.937
59.80
0.607

I b
69 5

4000

p pb)

0. 505

Ph

-128. 57
8.
6.656

(ppb
994. 370

56.231
0.567

WH C-S4M-UP-02z
Addendum 13 Rev 0

II

5024.063r 30.653
26s 0.610

rreced Cronts Stitiir; 1:10 Pn January 2:. 1992
: ALL SIN

oaple ieini : 1.0000 Solution boluee : 1.00
n-Ppak lnteqrations : 3 Off-Peak Integratious : I
--------------------------------------------------------

salyte Chanel Mean Wpulses S.D. lpolses U.S.D. lpalses

1 0.009 0.006
£ 0.010 0.002
3 -0.218 0.012
5 -0.001 0.008
6 1.526 0.016
7 0.006 0.015
8 0.717 0.002
9 1.551 0.011

10 0.074 0.022
11 5.751 0.035

u 12 2.218 0,015
H -0.002 0.00
15 2.154 0.020

167
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-N7-SS

37)25~

3.320

0.356

0.331
0264

6:y 3: 1penity 2: C) 1:12 Pfl 
k 133e : ALLSI

AIuP ie ibt : 1.0000 Solution nioup :

IPk Inteuratins : 3 Off-ppak Intearations :

Zr

(ppI)
ca -21.59?

.1 1.39
R.SD. 6.792

T

N lppb)
-106.486

it 7.790

~D. 7.315

-8.934

0.823
9.208

g (pub)
cn -07.327

B-- 5.290
9.. 30.533

(pub)
340 -4.923

9... 10.420

Sr

(pp I
-1.315
0.040
3.061

Zn

(ppM)
-42.735

0.412
0.?64

[a

(pp )
-43.271

0,097
0.223

Opli
tppb)

-5.040

0.127
2.510

Cd

(ppb)
0.168
1.642

975.77?

1i

(ppI)
-53.06 2
22.161

42,895

Cu

(ppb)
-3.635
1.145

31.496

Cr

(pub)
-5.580
0.871
15.613

As
(pub)
-21.502

6.364
29. 576

0ppb)
0.066
4.019

6062.381

* 's

dd6enldum 13 Rev (2

nuary 23, M?2

00

la
(ppbl
-12.331

7.734
62.718

Li

(pob)
-2.580

0.622
24.119

Nd

(4pb)
-42.530
24.523

57.661

Na

IppI)
-54.215
13.611
25.106

(pph)
-220.682

33.641

15.244

H&
(pps)
-630.435
1467.5! 
232.778

Co
(ppb)

-1.731
3.456

177.64B

le
(p91)
-121.391

22.67?

(b

2.3211
1.198

51 .626

M n
0p p1I

-1.39
0.703

53.733

Sni
(ppb)

-.0879
8.947

183.392

Ni

tppb)
-7.150

2.41?
3M732

St
(ppMl
-149.794

10.317
6.887

Se

(ppbl
22.515

20.868
72.685

Sb

(ppb)
-86.414

54.420
62.976

II
(ppM

47.585

28. 120
5?.726

rrected Counts Statistics
ask ' t ALL S

1:14 PM January 23, 0972

ht : .00O Solution Volne : 1.
intarations : 3 0ff-Peak lItegratins : I

Si

(ppb)
-15. 880

1.705
12.551

La
(ppb)

-6.150
2.353

28.69

Fa
(ppb)

-2.707
0.406

13.969

Au
(p91)

-4.223
0.953
22. 571

V
(ppI)

5.098
1.061

20.820

Al
tppb)
-33.924

6.247
18.422

E u

(ppb)
-1.734
0.246

14.197

(ppb)
39.316
16.017
40.740

Pb

lppb)
-12.67?
9.975

78.676

OppI)

0.062
0.108

173. 145

a' 60

170
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4HC-SD-WM-DP-025 -

Addendum 13 Rev 0 -

dentity 1: CCV-4 Identity 2: CCV
ask nae : ALLSIM

2:03 PA January 23. I??

aple weight : 1.0000 Solution Volume : 1.00
n-Peak Integrations : 3 0ff-Peak Integrations : 1

Zr
(ppb)
-19,073

8. 4.070
. D 21.341

nn -I2.837

52.339
407.642

(ppb)

B.413
D. 1.752

CY 5
(Pjb)

an 7.767
* .. 8.49?
0,.3.. 106.683

Ii..--
ippb)

nan 485.572
3. L3a8
R. S.D. 0.687

Sr
IppI)

-0,9 79
0.084
8,555

Zn-
IppO)
448.373

2.012
944?

Ca.__
(ppb)
451.711

3.475
0.769

Ippb)
472.631

3.071
0.623

Cd
(ppb)
473,037

3.566
0.754

Bi
(ppb)
-216.0790

22.680
10.46

Cu
(ppb)
482,850

2.482
0.514

Cr
ippb)
491.357

2691
0.548

As

488.225
5.370
1.100

I -

(ppb)
461.508

5.889
1.276

(pp)
420.293

28.120
6.762

174

0.1 43
1. 507
0. 241

2.310
0.7?0
4.821
0.068
0.714
2. 08

0.010

0.025

0.001
0.029
0.0
0 .09

Ia
(ppb)

-35,507
7.338

20.666

Li

(ppb)
-3.225
0.102
3.158

(pph)
-78.03?

22.918
29.368

Na
(pph)

537.884
6.671
1.240

(ppt)
4973.461

3.88
0.070

Hg
(ppm)

-1673.?13
820.634
49.025

(pob)
485.752

1.342
0.276

En

(ppb)
-124.219

22.854
18.398

flo
(ppb)

476.683
4,926
1.033

Mn

(ppt)
483 500

2.870
0.594

So
(ppO)

-5.430
4.604

84.792

(Ppb)
480.358

5.127
1.067

So
(ppb)
-090.495

4.54?
2.388

Se
(Pp)
468.150

2.762
0.590

Sb
(ppb)

331.646
24.044

7.185

Si
tppb)
376.408

2.976
0.791

La
(ppb)

-9. 508
4.075

42.85?

(ppb)
4?1.107

2.663
0.542

AQ
(ppb)
509.55!

2.824
0.554

V-
(ppU)
483,376

4.071
0.942

At-
Ippb)
418.170

9.821
2.34?

En
(ppb)

-1.951
0.225

11.547

p
(ppb)

23.133
31.783

137.396

pt
(ppb)

454.582
18.231

4.011

$I-
(ppb)
467.381

2.435
0.521
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4802

0.17
-0.002
-1.313
5,506

1.079

-0.112
224.393
24.378
0.84

48. 026
0.816
0.007
-0. 009

-0.062

.57
5.356

5.052
5754

0.555

0.003

0.087
0001
0.018
0.010
0.002
a. oeo
0.005

HCSD-WMr- D p-25
-d U I d -2 -02d

fAnity 1: 5511 SID 13FBAc Identity 2: Direct 2:20 PM January 23. I992
ask nae ALL 514
:20e Weight : 1.0000 Solution Volume 1.00
n-, U k Integrations : 3 Off-Pea Integrations : I

fr

S-26.70
2.522
6.857

'a 819.161
84.977

8... 10.371

Fe
I poll

an 4969.25?
5. 20.779
5.5.. .427

ppM
'a 40.417
5. 7.237
R.S.0. I7.05

2i

an -5.285

D. 0.414
PS 7.833

Sr

fpph)
?27.279

13. 472

0.136

In

fppb)
9776.64

6.245
0.064

[a

(ppb)
?565 .807

13.676
0.141

q
(ppt
4974.154

2.657
0.053

Cd
fppO)
9427.3?3

17. 156
0.182

?i
(ppb)
-71.914
28.341
39.40

ippb)
4269.261

7.508
0.154

Cr
(ppb)
5021.133

9.725
0.198

As
I pph)

-13.576
16.473

121. 338

P P(ppb)
4350.007

17.399
0.357

Ta
(ppb)
-11.679

7.254
22.8 98

Li

10028.21
46.381

0.462

Nd
(poh)
-22.766

14.711
65.495

Na
1pobl

10010.020
3 1.?13
0.311

('ph)
5273.690

3.488
0.066

No
topu)
1?5.52

523.096
267.361

Co
(PPO
9662.387

8.617
0.08V

Ce
(ppb)

11.212
13.060
8.553

Mo

0.00

3854385. 790

Mn

IppO)
4818.2?3

1.7?4
0.037

SP'
tppbl
4753.309

30.687
0.620

9i
Ipp b)
4842.021

6.127
0.127

So
(po)

-1118.677
16.934
1.514

Se
(pP)
257.6H0

22.493
2.72?

So
p50

403.789
54. 420
1.110

*1

188

Si
(ppb)
-29,479

5.335

18.096

La
(ppb)

-0.358

0.000
0.000

?a
(pp) I
M997.570

16.415
0.164

Ag
Ipphl
373.667

1.021
0.273

V

(ppb)
-0.461

1.446
313.918

Al
( ppb)

-172. 530
6.574
3.822

En

(pob)
-0.595
0.376

67.583

1142.0?5
50.174
4.393

Pb
(poll

-9.056
15.403

170.037

IppO)
-0.062

0.000
0.000
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nob)
629.133

17.537
6.049

(ppb)
-1.220
0.695

57.018

TI
(ppb)

12.424
56.404

454.002

Ci

71

(pp
37.912

1.66?

(ppb)l
19.356

0.399
1.642

AddenduMh 13 Rev 0

p a

6.9351042
0 ." 2

£orreie1 LountE Statistics 1:44 MX Janr 23, 1991
omcn : ALLSIX

C eg 1.3000 Snlution Yalute : 5.00

Inteorat'.ons :3 0f4ea lnteqratifEt

Afiilyte Csannel han Kpulses S-1. Kpulhes LR.S.D. lpuise

194

0

974792.100
629 415

v.a46

(ppb)
124525.361

612. 734

0.492

Ca

61.477
2.107
3,426

M

0.198
0.241

121.264

*Si

s b
2.200

34.545

p0 p

-86.414
61. 507
71.177

ppb
164
665

V
(ppb)

1.l3
1566

108.331

pebi

All2.,K
45.82

0,435

4.215
49.425

0.032
0024

-0.74
-0428
1.629
0.137
3L192

266.620
0.574
1.213
6.241
0.051
0.006
0.094

-5.002
-3.074
0.275
2.641
3.075
3.009
0.03?9

-4.032
00383

0.00 1
0,0040.304
0.302

3.00?
0. 3

0.014
i.581
0.018
0.600
0.003

0.003
6.004
0.413
0.001

).005
0.013
L00 5
0.039?
0.356
4,604
0301
0.005



WHC- SD-M-DP-025
Addendu- 13 Rev U

dentity 1: R745 Sao 13AP891-10 Identity 2: 10u1-50l
as" ie : ALL SIN
3aple Weight 1.0000 Solution oUnP : 1.00
n-Ptok Inttgrations : 3 Off-Peak Integrations : I

Zr

n -5.82

0.264
A.S 5.102

plb)
784.409
25.025

UJ. 3.190

Fe
(pih)i

p a 83.029
.D. 4.087
..S.D. 4.723

Ip 0b)
pin 13649.624
.0. 44.115

RIS.D. 0.323

Ti

(ppb)
Man -2.033
.D. 1.230
1.S.D. 60.472

Sr
(ppb)

-0.013
0.152

1136.114

Zn

(ppbl
61.851
0.258
0.417

Ca

374.82?

0,867
0.220

Al
IppO)

34.990
0.127
0.362

Cd

Ippb)
36.050

1.432
3.972

1i
(ppb)
-66.677

2.180
3.270

Co
('ph)

30.871
0.696
2.256

Cr
(ppb)
1203.499

3.798
0.296

As
(ppb)
-18.863

7.84
41.605

(pb)
700.614
3.107
0.444

1:45 PN January 23, 1972

Ta
(ppb)

-27. 427
0.7 4
3.553

Li
(ppb)

4.073
0.294
7.217

Nd

Ippb)
-78.002

24.760
25,468

Na
(ppb)

-17546.674
0.000
0.000

(ppb)
373801 .94

697.?63
0.187

H1
pus)

3086.957
554. 66 7

Co

3.856
0.894

23. 179

Ce
(ppb)
-70.47

9.730
14,085

No
(pub)

150.948
2,289
1.517

Mn
(pp)

4.611
0.265
5.758

Sn

(ppb)
34.231

8.630
25.211

Ni
(ppb)

36.085
3.044
8.436

SI

(ppb)
-148.002

1.71?
1.156

Se
(ppb)

27.182
30. 140
10J.310

Sb
(ppg)

60.681
107. 575
177.279

11

185

J.;i;

0. 45

-0.M 11
-31.76

0.353

0.113

-0.015
-0.088

0.798
3.513

61.833
0.055
0.018
0.032
0.001

-0.067

U.00

0.5

8.0!0

.M54

1.000

3.004

0.30
o .009

.116
003
0.020
0.001
0.001
0.005

Si

(ppb)
2026.575

9.240
0.156

La
(pp9)

8.151
2.353

28.866

'a

(,ph)
0.364
0.313

85.522

Ag
ppl

-6.659
1.284

19.284

fppb)
9,962
0.802
8.054

Al

110549.070
656.603

0. 54

Ev
(ppbl

-8.041
0.338

32. 475

F
(ppb)

10847.472
52.516
0.484

Pi
(ppb)

-19 .31 ?
11.310
58.545

le
(ppb)

1.55
0.108
6.728

I



WHC- 0 -W-DP-025
Addendum 13 Rev 0

bIGC'gytzD LCrcs S7)s uwtGCs=:D Unss s7jS IRW4At

L 33 x5-= Cby / iW p ,s& , W i 2

Zn 9.02xs 7=r, ?,oo% e

Fe /Qg5r, S /s--- r gg Fe Lt4h 7

Cr I 5-r , os' /o / d, /ec. S. oz P) /o -

2.o9,s /czo )o ao C

(43 . 0 3 -= c, s' /0J. c9

P04 3(,CT.S* /f0c -o, Sr. q7,
/3~~ ~ ~ AYL 0 7,91p w

fib . 5 S -32 -' ,Som Rt,

-O .6xs=%T/3 3 C,.
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